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AN 18-000-TON BATTLESHIP. 

Despite the storm of criticism with which it has 
been assailed, the large-displacement battleship con- 
tinues to grow both in size and in favor. Proof of this 
is to be found in the huge 18,000-ton ships which are 
to form the most important feature cf the new build- 
ing programme of the British navy. In 1882, six bat- 
tleships were included in the British naval construc- 
tion estimates, each of 10,600 tons. In 1892, the dis- 
placement had risen to 14,150 tons, which was the 
size of the ‘‘Royal Sovereign” class. Then followed 
the “Majestic” class of 14,000 tons; the ‘Formidable’ 
class of 15,000 tons, and the ‘King Edward” class of 
16,350 tons; while to-day the designs for 
battleships will soon be in the builders’ hands. ‘The 
policy of building battleships of large size is favored 
in our own navy, the “Connecticut” and “Louisiana” 
having a displacement of 16,000 tons. 

In other respects than that of size, there is a ten- 
dency on the part of American and British designers 
to reach a common type, with certain clearly-marked 
characteristics. This is particularly noticeable in a 
comparison of the new 18,000-ton ships with our own 
16,000-ton vessels; for it must be confessed that in 
these last ships the British designers have shown a 
desire to follow our lead in the make-up and disposi- 
tion of the armament, as will be seen from the follow- 
ing description: 

The main armament of the new ships will consist 
ef four 12-inch guns, located in two barbette turrets, 
forward and aft, and eight 9.2-inch guns, mounted in 
four barbette turrets, one at each corner of a central 
citadel, within which will be carried ten 6-inch rapid- 
fire guns. This armament will be more powerful than 
that of the ‘King Edward” class by four 9.2-inch guns. 
As compared with the “Connecticut,” it will be seen 
that the armament will be abcut the same in power; 
for while the eight 9.2-inch guns constitute a much 
more powerful battery than the eight 8-inch guns of 
the “Connecticut,” this preponderance is largely offset 
by the fact that the “Connecticut” carries twelve 
7-inch guns as against the ten 6-inch guns of the 
British vessel. The 8-inch gun is very popular with 
the officers of our navy, and it is amply sufficient for 
the attack of armor covering the secondary batteries 
cf the latest foreign vessels. On the other hand, the 
9.2-inch is a much more powerful piece: it throws 
a 380-pound projectile with a muzzle velocity of 2,900 
feet per second, and a muzzle energy of 22,160 foot- 
tons. Our new naval 8&-ineh piece of 45 calibers 
throws a 250-pound shell with a velocity of 2,800 feet 
per second, and an energy at the muzzle of 13,602 
foot-tons. The lower power of our piece would be 
compensated for somewhat by the greater rapidity 
with which it can be handled; on the other hand, the 
9.2-inch gun can pierce any waterline armor afloat 
at ordinary fighting range. The total muzzle energy 
of a single round from the main batteries would be 
409,552 foot-tons for the “Connecticut” and 417,680 
tons for the 18,000-ton ships. 

It is chiefly to the increase of its defensive qualities 
that the extra 2,000 tons displacement of the British 
ship has been devoted, the protection being of quite 
an exceptional nature. In addition to the protection 
of 9 inches of Krupp steel from stem to stern at the 
waterline, this 9-inch armor covers the whole side of 
the vessel to the upper deck, giving the equivalent of 
waterline protection to the whole of the 6-inch bat- 
tery, the bases of the 9.2-inch and 12-inch gun _ bar- 
bettes, and to the ammunition hoists and the bases 
of the smokestacks. The whole of the personnel will 
therefore fight the ship from behind not less than 9 
inches of Krupp steel. The speed of these huge ves- 
sels is to be 19 knots, and they will each cost $7,000,000 
to build and equip. 
te 

THE NEW COKE INDUSTRY. 

In the past quarter of a century coke has become 
one of the most important factors in our iron and 
steel manufacturing interests, and its value for other 
purposes where a smokeless fire is required has ap- 
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preciably inereased with its extended use. As aostatis 
tical factor it was of little more importance than char- 
coal prior to 1880: but in 1901 nearly 20,000,000 tons 
of coke were produced in this country. The present 


demand is even greater, and the production and con- 
sumption for the current statistical year will probably 
exceed anything heretofore noted in our industrial his- 
tory. 

The coke furnaces of the country have an estimated 
capacity of production for the current year of 25,000,000 
tons, and if this sells at the average rate of $2.50 per 
ton, as it did in 1902, the total output will represent 
$62,500,000. But coke, like coal, has increased rapidly 
in value in the past few months, and to-day it is hard 
to get it at $3 and $4 per ton for furnace coke, and 
$5 to $12 for foundry coke. These abnormal prices, 
however, are not likely to continue long. The chief 
difficully in the coke industry has been the shortage 
of railroad cars to move the material to the furnaces 
for manufacturing, and then delivering the finished pro- 
duct to the consumers. So greatly handicapped have 
the coke furnaces been in this respect, that nearly half 
a million tons of coke are held up in the yards for lack 
of transportation facilities. 

Poor transportation facilities affect the coke makers 
more than almost any other class of manufacturers, 
for besides requiring cars to carry the finished product 
to the consumer, the raw materials must be brought 
to the furnaces over the same lines of traffic. The haul- 
ing of coke to the iron and steel mills must necessarily 
cetermine to a large extent the cost of smelting. This 
has in tne past year been out of all proportion to the 
actual conditions which prevail in normal times. 

The future requirements of coke can be partly meas- 
ured by the unparalleled development of our iron and 
steel trade. It takes on an average about one ton of 
coke to make each ton of pig iron. In the last statis- 
tical year—that of 1901—the total pig-iron product of 
the country was 15,878,354 long tons. Not all of this, 
however, was smelted with coke. Some of it was made 
with anthracite coal, charcoal, bituminous coal, and 
charcoal and coke mixtures. But the excess of coke 
produced over pig iron represents to a large extent the 
actual demand for coke in other lines of work. The 
conditions of the iron and steel industries in this 
country at the beginning of the year were never so 
promising, with the exception of the high cost of coal 
and coke. While the maximum capacity of the pig- 
iron plants of the country for 1902 was about 350,000 
tons per week, that of 1903 will be much greater, owing 
to the completion of some twenty-five new blast fur- 
naces, with an estimated capacity of 2,500,000 tons of 
pig iron a year. 

The demand for coke by the blast furnaces for the 
current year will consequently be much in excess of 
that of any other year, and to meet this consumption 
coke makers have made extraordinary additions to their 
plants. Up to the first of 1901 there were 64,000 coke 
ovens in this country, with a trifle over 5,000 in the 
course of construction. During 1902 about 15,000 new 
hee-hive coke ovens were built, and several thousand 
more planned for 1903. These new ovens averaged 600 
tons each per annum, which would increase the output 
of coke some 9,000,000 tons. 

The by-product coke ovens have in the past few 
years become important factors in the situation. These 
ovens are peculiarly arranged and built to use coals 
that are not suitable for the bee-hive oven. They have 
been designed recently so that they can coke coals 
which were formerly considered of no value for this 
purpose. In 1901 there were 1,165 of these by-product 
coke ovens, with a total capacity of nearly 1,180,000 
tons; but in 1903 there will be some 3,500 of the by- 
product ovens in operation. This will enable the makers 
to nearly double their output. The by-product coke out- 
put is immeasurably smaller in this country than in 
any of the coke-making countries of Europe, the per- 
centage being about 5 per cent here against 40 per 
cent in Germany, and 20 per cent in England. This is 
due to the fact that the quality of the coals found in 
this country is relatively higher than in Europe, and 
the need of such ovens has not been so urgent here. 
It is also due largely to the fact that the question of 
economy in fuel has always been studied more carefully 
in Europe than in the United States. 

Coke has found entirely new fields of use in the elec- 
trical field in recent years. In the many electrochem- 
ical industries established by the harnessing of Nia- 
gara, coke is employed for building the electrical fur- 
naces, and for fusing with the different materials in 
the furnaces. In the manufacture of carborundum coke 
forms an important part of the mixture, and it is also 
used for packing the walls of the furnace. The very 
highest grade of coke is demanded for these electro- 
chemical industries, and some coke ovens make a spe- 
cialty of supplying products just for them. These in- 
dustries include the manufacture of such commercial 
articles as caustic soda, sodium, aluminium, artificial 
graphite, zinc, and manganese. The demand for the 
finest coke for these practically new industries is in- 
creasing so rapidly that a number of coke ovens have 
been established near the scene of manufacturing. 


~ 


© 1903 SCIENTIFIC AMERICAN, INC. 


Frpruary 21, 1903. 

The development of the gas engine in the past year 
has its bearing on the coke industry. The modern 
blast furnace gas engine is a marvel of modern inven- 
tion and ingenuity. It takes the gas from the furnaces 
and utilizes it for generating power for different pur- 
poses. This gas used in the modern gas engine per- 
forms nearly or quite double the work obtained from 
it when used for steam heating purposes. In time the 
gas engine in utilizing the blast furnace gases will make 
the profits of pig iron production more than doubly 
profitable. Indeed, it is believed by some that the 
blast furnaces may in time be erected primarily as great 
gas generators, and only secondarily for making pig 
iron 

ee 
PROPOSED REPAIRS TO THE EAST RIVER BRIDGE 
CABLES. 

The report cf the Board of Engineers appointed 
last November to decide what repairs should be made 
to the cables of the Williamsburg Bridge, which were 
damaged by fire, has found that the annealing of the 
wires by the heat of the fire left one of the cables, 
known as cable A, 2.5 per cent weaker than it was 
before the fire, while cable B was weakened by 6.5 
per cent of its original strength. They suggest a 
method of repairs or reinforcement which will re- 
store cable A, so that it will be only one-quarter of 1 
per cent weaker than it was before the fire, while 
cable B will only lose 2 per cent of its original 
strength. 

“ach cable contains thirty-seven strands, and each 
strand is made up of 208 wires, making a total of 
7,696 wires in each cable. The specifications called 
for an ultimate strength of 200,000 pounds or more 
to the square inch, but this strength actually ran 
much high2r, being from 8 to 10 per cent greater than 
the specifications called for, the ultimate strength 
being from 216,000 to 220,000 pounds to the square 
inch. The result of the heating of the wires was to 
anneal and also to lengthen them, the heated wires, 
after the fire was over, being more or less bowed out 
from their proper position and not lying parallel with 
the mass cf the cable. The annealing resulting from the 
fire reduced the strength so greatly, that, in extreme 
cases, the strength amounted to only 80,000 pounds to 
the square inch, which was about the ultimate strength 
at which the wires are drawn in the mill. The heat 
annealed the wire more or less completely for a depth 
of four layers. Thus specimens cut from the outer 
layers showed that, while the uninjured wire had a 
strength of 223,800 pounds to the square inch, the 
most injured portions of the burnt wires showed a 
breaking strength of only 89,900 pounds to the square 
inch. The reduction of strength decreased in the 
second, third, and fourth layers, where it fell from 
224,000 pounds to the square inch to 210,500 pounds 
to the square inch, which, by the way, is 10,500 pounds 
rer square inch greater than the specifications called 
fcr. A count made of the injured wires shows that 
500 have been affected in cable B and 200 in cable A. 
The injured wires on the top of the cables where they 
pass over the saddles will be cut out and replaced 
by new wires, which will be spliced by sleeve nuts to 
the uninjured ends. 

As the injury has taken place at the bend of the 
cables over the saddles, where the strength should 
be the greatest, it has been decided, after the wires 
have been spliced, to add 25 additional wires to cable 
A, and 200 additional wires to cable B. As the ends 
ef these wires cannot connect with any cof the wires in 
the cables, these being spliced to their own new sec- 
tions that will be put in, it has been decided to attach 
these, additional wires to the cables by friction. A 
series of steel bands will be clamped around the 
cables, at varying distances from the saddle, to the ad- 
joining suspenders on either side, and a certain num- 
ber of additional wires will be attached to each clamp. 
There will be three bands on each side of the saddle 
on cable A and eleven on cable B. Thus twenty wires 
will run to the outermost band furthest from the 
saddle and adjoining the first suspender; then twenty 
wires will be attached to the next band; twenty to the 
next, etc. On cable B the first band will cover 200 
wires, none of which will be fastened to it; the second 
band will cover 180 wires, twenty of which will be 
fastened to it, etc. Furthermore, it has been recom- 
mended that fireproof flooring be used throughout the 
whole length of the bridge. It is gratifying to learn 
that the injury to the cables of this magnificent struc- 
ture is such that it can be entirely repaired, the bridge 
as repaired being indeed, because of the high quality 
of the steel, stronger in its cables than was called for 
by the contract. 

Nee Tenn ain aE 
A HARVARD GRANT FROM THE CARNEGIE 
INSTITUTION. 

A grant has recently been made by the Carnegie In- 
stitution, for the study of the collection of photographs 
at the Harvard College Observatory. For many years, 
two photographic doublets of similar form have been 
in constant use, photographing the sky night after 
night. The aperture of each is eight inches, and the 
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focal length about four feet. The first of these photo- 
graphs was obtained with the Bache telescope in 1885, 
and since 1889 this instrument has been mounted in 
Peru, first near Chosica and later at the Arequipa Sta- 
tion of this Observatory, and employed mainly in the 
study of the southern stars. The 8-inch Draper tele- 
scope has, in the same way, been mounted in Cam- 
bridge, and used on the northern stars since 1889. 
About 30,000 eight by ten-inch photographs, each cov- 
ering a region ten degrees square, have been obtained 
with each of these telescopes. Photographic charts 
have been made with these instruments, covering the 
entire sky on from one hundred to two hundred nights, 
and showing all stars brighter than about the twelftn 
magnitude, besides many that are fainter. 
last four years, this work has been supplemented by 
taking photographs with two anastigmat lenses having 
clear apertures of about one inch. Each photograph 
covers a region 30 degrees square, and in general shows 
stars of the eleventh magnitude and brighter. The 
number of times the entire sky is covered has thus 
been greatly increased. The amount of material thus 
collected has required a special building for its accom- 
modation, and the means of the Observatory have so 
far permitted but a small part of the astronomical facts 
contained on the photographs to be gathered. The 
Henry Draper Memorial has enabled the most import- 
ant results to be derived from the numerous photo- 
graphs of the spectra of the stars, and the past history 
of many of the objects discovered here to be studied. 
When any object of interest is discovered, the photo- 
graphs permit its brightness and position to be deter- 
mined on one hundred or more nights, during the last 
twelve years, and many important facts not recorded 
at any other observatory are thus determined. By the 
aid of the grant mentioned above, a corps of assistants 
will be organized, whose duty will be the study of the 
photographs as regards any objects of special interest. 
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THE STEAM TURBINE, 


BY H. M. GLEASON, ASSISTANT NAVAL CONSTRUCTOR, U. 8. N. 


The steam: turbine, although old in principle, is com- 
paratively young in its application to commercial 
power generators. Since Watt’s development of the 
reciprocating engine, all inventive energy has been em- 
ployed to perfect a form of power generator which is 
wrong in principle. If Watt had achieved as great 
success with a primitive form of rotary engine or 
steam turbine as he did with the reciprocating engine, 
it is safe to say that to-day we should have a highly 
perfected form of steam turbine, and the reciprocating 
engine would have been looked upon as one of the 
many queer inventions of the past. 

So great has been the inventive genius of the age, 
that to-day we have a very efficient reciprocating en- 
gine, as efficient, perhaps, as this kind of engine will 
permit of; but who, with any idea of mechanical sim- 
plicity, can go into the engine room of any modern 
steamer without wondering at the ingenious complex- 
ity represented there? 

To be sure, any machine should be designed for the 
use intended, and in this way the reciprocating en- 
gine is especially adapted for use on certain machines 
using power exerted in a straight line. The great 
majority of machines, however, require circular mo- 
tion, and here the reciprocating engine is handicapped. 
It may be said, then, that the chief aim in power gen- 
eration is to develop it along the line of circular mo- 
tion. For this purpose, leaving other considerations 
aside, the steam turbine is eminently fitted. ° 

The advantages of the steam turbine over the re- 
ciprocating engine are, in general, as follows: 

1. The effort of the steam is applied directly with- 
‘out any intervening mechanisms for conversion of mo- 
tion. This avoids their attendant friction, their cost- 
ly fitting, and probable lost motion. 

2. There being no reciprocating parts, there is no 
inertia to overcome at the beginning of the stroke, 
with the necessary consumption of energy required to 
accelerate them. 

3. The absence of reciprocating parts makes it pos- 
sible to run the shaft at vastly higher speeds than are 
attainable in a reciprocating engine. 

4. The turbine engine becomes very compact from 
the absence of converting mechanism, and it conse- 
quently occupies very little room. 

5. The engine has no dead center, but will start 
from rest in any position. 

6. The engine has either no valve gearing, or that 
which it has is of the simplest character. 

7. The simplicity of the engine and absence of ex- 
pensive mechanism make it cheap to build and, there- 
fore, it should be cheap to buy. 

8. Very little skill is required to run the engine, 
and fewer engines are needed, and there is a conse- 
quent saving in the cost of handling. 

9. The absence of reciprocating rods and dead-cent- 
ers results in a construction in which the pressure of 
condensed steam in the engine does no harm. Water 
does not stop the engine from turning, it cannot en- 
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danger the engine casing. The engine can be started, 
even if under water, by simply opening the valve 
which admits pressure to the turbine blades; it will 
start with solid water as in the case of the water tur- 
bine. 

10. Its incased construction and the above peculi- 
arity adapt it for outdoor service and places exposed 
to low temperatures. Weather does it practically no 
harm, and its protection from outside injury makes it 
particularly serviceable in mining and stone quarry- 
ing. 

11. The turbine is easily controlled; it is stopped by 
simply turning off the steam by means of an ordinary 
valve, and started again by turning on the valve. 

The above advantages apply to its use in general, 
but for the propulsion of ships it has especial ad- 
vantages: 

1. The absence of vibrations, which are so trouble- 
some in reciprocating engines. The study of vibra- 
tions in a reciprocating engine has called forth many 
valuable and scientific papers by engineers who have 
made this subject a special study. The necessity of 
the balancing of engines in ships need not be com- 
mented upon, for who has not suffered from it, even 
on the largest and best designed of our present-day 
passenger steamers. The continual shaking which the 
hulls and fittings of ships are subjected to is one great 
cause of their frequent need of repairs, some, it is true, 
of minor consequence, but the loss of time incurred 
in making these seemingly minor repairs results in an 
appreciable decrease in the vessel’s earning capacity. 
And, when balanced at one speed, it does not follow 
that the same condition will follow at other speeds; 
in fact, it generally does not follow. With the tur- 
bine engine, all this loss of time and inconvenience is 
avoided. 

2. The use of the turbine engine effects a great 
saving in weight of machinery. The question of 
weights on a ship is a very important one, and where 
a saving can be made in the propulsive machinery, a 
consequent gain can be effected in cargo or passenger 
accommodation, in the case of a merchant vessel, or, 
in the case of a warship, a gain in guns, armor or coal. 
The weight of machinery per I. H. P. in the case of the 
“Turbinia” is 21.3 pounds, while in the best designed 
modern vessels the average weight per I. H. P. is 
about 150 pounds. These figures show what advant- 
ages the turbine has in this connection. Where the 
weight problem is so_ vital, as in the case of a battle- 
ship, the use of turbines would mean a great gain in 
offensive or defensive qualities. 

3. The perfect balancing of the turbine engine does 
away with increased weight in construction of engine 
bedding and hull fittings, which are necessary to with- 
stand continual vibrations and strains. 

4. The increase in stability gained by the use of the 
turbine is greatly due to the low position of the center 
of gravity of the engine. This is a very important 
feature in the turbine, as it enables vessels to carry 
heavy weights on the upper decks without endanger- 
ing the stability of the vessel. In the case of a war- 
ship this would allow heavy guns and armor to occupy 
a position of greater elevation than is admissible now; 
and, in the case of a merchant ship, would enable her 
to go to sea in a light condition in greater safety. 
The turbine situated well down in the ship’s body 
would be protected from injury in action without the 
necessity of armor decks, beyond protection from fall- 
ing projectiles. 

5. The lives of the engine-room crew are not en- 
dangered by intricate, fast-moving parts. It is not 
necessary to call to mind the marine disasters that 
have been caused by the breaking of a shaft and the 
consequent racing of the engines, resulting in com- 
pletely wrecking the engine room and not infrequently 
injuring the hull seriously. From all this the tur- 
bine is free. 

6. A much smaller engine-room force is required, 
This results in a great saving in running expenses, 
and, in the case of a warship, would enable more men 
to be carried to man the guns. 

7. Last, but not least, of all, the turbine requires 
very little lubrication, resulting in a great saving of 
lubricating oil, which in a large vessel is no small 
item. 

The best-known turbines to-day are the Parsons- 
Westinghouse, the DeLaval, and the Dow. All these 
different classes of turbines are designed to derive the 
maximum effect of the kinetic energy of steam under 
expansion, and this requires that the turbine shaft re- 
volve at a very high speed. This makes the turbine 
specially adaptable for electric generators, and its use 
in this connection is becoming general. 

For marine propulsion, a high speed of revolution of 
the propellers is not desirable beyond a certain limit, 
at which cavitation results. Thus, in some cases, it 
is necessary to reduce the speed by gearing down. 
The propellers of the “Turbinia,”’ at a speed of 341%4 
knots per hour, made 2,000 revolutions per minute. 
From the limited experience with high-speed propel- 
lers, it has been found that under certain conditions 
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the ship does not answer to her helm in the usual way; 
but this difficulty can be overcome by putting the rud- 
der forward of the propellers. 

The question of efficiency is one to be considered. 
Comparing it with a compound or triple expansion 
condensing engine, the steam turbine over the widest 
range of loads is, for general purposes, the most de- 
sirable. This the steam turbine has done, as proven 
by trials, in which the efficiency from full load to half 
load varied but 8 per cent; this is a far better perform- 
ance than any attained by reciprocating engines. With 
the improvements in design that are sure to be made, 
the turbine’s efficiency will be demonstrated even to 
the most skeptical engineers. 

The great problem in steam turbine design is to 
devise a perfectly reversible one. This is done in ma- 
rine turbines at present by having a separate turbine 
on the same shaft—the reversing turbine running idly 
in a vacuum when the ahead turbine is working, and 
vice versa. 

There is nothing that can stay the improvement 
and popularity of a machine or process which saves 
money; thus we can see for the steam turbine a great 
future, both in commercial power generation, and ma- 
rine propulsion. The reciprocating engine, although 
very highly developed and universally used, has a 
dangerous rival in the simple turbine, and there is 
nothing that appeals to the American mechanic more 
than simplicity. 

—-———-+- 0 
SCIENCE NOTES. 

Profs. Haga and Wind, of Holland, in 1899 an- 
nounced that the X-rays were subject to diffraction. 
They have recently repeated their experiments and 
have again proved the existence of diffraction phe- 
nomena, and conclude that there is no longer a doubt 
that the X-rays are, like light waves, perturbations of 
the equilibrium of the ether. They have sought to 
evaluate the wave-lengths of the X-radiations, and con- 
clude that these radiations have wave-lengths of the 
same order of magnitude as light waves. 


Most people are aware of the power of egg shells to 
resist external pressure on the ends, but not many 
would credit the results of tests recently made, which 
appear to be genuine. Eight ordinary hen’s eggs were 
submitted to pressure applied externally all over the 
surface of the shell, and the breaking pressures varied 
between 400 pounds and 675 pounds per square inch. 
With the stresses applied internally to twelve eggs, 
these gave way at pressures varying between 32 
pounds and 65 pounds per square inch. The pressure 
required to crush the eggs varied between 40 pounds 
and 75 pounds. The average thickness of the shells 
was 13-1000 inch. 


The recommendations of the Advisory Board of the 
Carnegie Institution are of exceptional interest. Prof. 
S. P. Langley tells of the wide discrepancy of results 
obtained in an effort to determine the solar constant, 
the unit of heat exerted by the sun’s rays on a given 
surface in a given time. He gives as the probable 
cause of the divergence, the absorptive qualities of 
different layers of atmosphere which absorb heat from 
the sun’s rays. He also suggests a possible periodic 
variation in the power of the sun. In view of the im- 
portant effect of the heat imparted by the sun’s rays 
on all life, Prof. Langley advocates the establishment 
of two laboratories close to the equator, at the greatest 
possible difference of altitude and yet within sight 
of each other, so that, under like atmospheric and 
other conditions, simultaneous observations could be 
taken, and the variation produced by difference of 
altitude accurately recorded. Dr. D. S. Jordan advo- 
cates the sending of an expedition to study ichthy- 
ology in the Pacific Ocean and to make a marine bio- 
logical survey similar to that being conducted by the 
United States Fish Commission in American waters. 
Prof. C. K. Gilbert, of Washington, proposes a deep 
boring in plutonic rock for the purpose of ascertaining 
the temperature gradients in the earth’s crust. He 
recommends that a mass of great age be selected, one 
which has not for many periods been subjected to 
change, and that a boring be made with some instru- 
ment similar to the diamond drill, so that the core 
produced could be made the subject of special investi- 
gation. With such a boring completed to a great 
depth, temperature observations could be taken at 
numerous levels, which would contribute largely to 
geological knowledge, and might prove of great value 
in the study of seismic disturbance. Dr. Ladd, of 
Yale, recommends a certain line of work in his special 
department of psychology and philosophy. Of most 
importance he considers a bureau of information, a 
sort of psychological clearing house for the inter- 
change:of not only definite results, but of attempted 
investigations, partial results, etc, with a view to 
Keeping all psychologists posted as to what is being 
done. Dr. C. O. Whitman, of the University of Chi- 
cago, recommends a biological farm for the study of 
heredity, variation, and evolution. 
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THE OZONE WATERWORKS AT WIESBADEN AND 
PADERBORN. 

The city of Wiesbaden has for years been drawing 
its supply of drinking water from the Taunus springs, 
which yield excellent water. But the continued growth 
of the town has forced the municipal authorities to pro- 
vide for some means of supply beyond the limited 


Scientific American 


drive a direct and an alternating current dynamo each, 
which in their turn furnish the power for the motors 
of the pumps and the current for the ozonizers, this 
current being transformed up to the requisite 8,000 
volts by six step-up transformers (see figure). The 


building containing the plant is divided into three 
1, the engine room; 2, the room for the ozon- 


rooms: 
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twenty-four ozonizers arranged in four rows, one above 
the other, of which every eight are connected to one 
of the six transformers. Such a series of eight ozon- 
izers furnishes the quantity of ozonized air required 
for one sterilizing tower. The ozonizers are of the 
Siemens type; the one pole consists of the cooling 
water of the glass tube, and is earthed, while the 
other pole, connected to the transformers, is placed in 
an inaccessible position and therefore causes no dan- 
ger to the attendant. The ozonizing tubes are inclosed 
in a cast-iron case consisting of three parts: a com- 
pletely closed central. portion, into which are firmly 
screwed the eight ozone tubes; an upper part, function- 
ing as reservoir and distributer of the air; and a 
lower part forming the ozone-collecting chamber. In 
the upper chamber, removed from all possible touch of 
the attendant, are fixed the terminals from the trans- 
formers. On the floor of the lower compartment are 
placed the high potential cylinders with their insulat- 
ing glass rods, and in addition an automatic device to 
prevent a short circuit through any leakage of the 
cooling water. This consists simply of a strip of filter 
paper stretched across a metal spring. If the filter 
paper gets moist it tears, the spring opens out and 
automatically places the particular ozonizer out of 
work. 

The cover, bottom, and front wall of cast-iron case. 
are made of thick plate glass, so that the blue shim- 
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source of the Taunus springs, and with this end in 
view the surface water from wells sunk in the plane 
of the Rhine has been subjected to a special purifica- 
tion, which turns it from a water of inferior value, fit 
only for general economical purposes, into an excellent 
drinking water. The method of purification is a novel 
one, which has never before been applied on a technical 
scale. Instead of the water being filtered, as usual, it 
is treated with ozonized air prepared in ozonizers of 
the Siemens pattern. The whole plant has been put up 
by Siemens & Halske, of Berlin. Its maximum output 
is 66,000 gallons per hour, but normally only 33,000 
gallons are consumed, so that there is a surplus of 
100 per cent available. 


izers and_ trans- 
formers; and 3, 
the room for the 
sterilizing towers. 

In the engine 
room are placed 
two 60 horse pow- 
er Wolf’s en- 
gines, two direct 
and two alternat- 
ing current dyna- 
mos, two centri- 
fugal pumps, and 
two fans to. sup- 


wise ot i 


ese 


Every part. of the installation is duplicated, so that 
it can be worked in two absolutely independent halves, 
and moreover, if any particular part becomes unfit, the 
connections are so arranged that it can always be re- 
placed by the corresponding duplicate part. 

The equipment is as follows: A pair of engines 


I | 
it 
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THE HIGH POTENTIAL TRANSFORMERS. 


ply the air current for the ozonizers. The portion 
of the building containing the ozonizers is two stories 
high. On the ground floor it accommodates forty- 
eight ozonizers placed in two groups separated by a 
gangway (see figure). Each of these groups forms 
part of one of the two independent plants. {t has 
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THE STERILIZING TOWERS. 


mer of the silent charge, a certain sign of the proper 
working of the apparatus, can be watched by the man 
in charge of the room, which is kept dark. Owing to 
the careful protection of the high potential terminal, 
the apparatus can be fearlessly and safely handled by 
the workmen. The air supply is fed by means of a 
main pipe running along the row of ozonizers and 
sending branches to them severally. 

The brickwork sterilized towers are divided into 
four sections, and are placed in two rows, of which one 
forms the reserve plant. These towers receive from 
a common feed pipe the unpurified water above. They 
are about thirteen feet high, and are filled to a height 
of some six feet with coarse gravel. The water trickles 
in a fine stream down this gravel, meeting a slow cur- 
rent of ozonized air ascending under a slight excess 
of pressure. The feed pipe is provided with a conical 
valve which automatically stops the supply of water, 
if at any time any part of the ozonizers is out of order. 
The quantity of water passing down through each 
tower is 11,000 gallons per hour, and the volume of air 
passing up in the same time is 21,000 gallons. At the 
bottom of each tower there is a collecting tank for the 
sterilized water, fromi which the latter is pumped to 
the 1igh-level reservoir. 

Due provisions are made against accidents interfer- 
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ing with the working of any particular portion of the 
ozonizing plant. The disturbances which are liable to 
occur are two: 

1. The current 
fail. 

2. The current of air through the plant may fail. 

In either case an automatic device leads to the clos- 
ing of the valve through which water is admitted to 
the sterilizing towers, and at the same time a bell in- 
forms the attendant of the mishap. In this way the 
supply of unsterilized water to the consumers is ef- 
fectually prevented by means of apparatus which is 
of the simplest construction and easily controlled. 

Each half of the plant, yielding a supply of 33,000 
gallons, expends 50 horse power, of which 27 go to 
the ozonizers and about 22 to the pumping plant, the 
remainder being used up for the air blast, for feeding 
the boiler, etc. 

The cost of the plant figures out to one and one- 
third cents per 1,000 gallons of sterilized water, of 
which about one-third of a cent falls to the coal con- 
sumed in effecting the ozonization. (The price of one 
ton of coal yielding 7.7 times its weight of steam being 
reckoned at $5.) To this must be added about two- 
thirds of a cent in payment of interest and for keeping 
in repair. But it must be remarked that the Wiesba- 
den plant is 
not typical, as 
there were no 
pre - existing 


in the electrical apparatus may 
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Paderborn marks the début from the laboratory into 
the technical world of a process which is likely to 
prove a serious rival to older methods of purifying 
drinking waters, which have been in vogue hitherto. 


THE NEW CHILIAN BATTLESHIP “ LIBERTAD.” 

The striking illustration on our front page is repro 
duced from a photograph taken from the launching 
ways, just as the new Chilian battleship ‘“Libertad” 
had taken the water. The heavy chains which are 
seen hanging from the sides of the ship were dropped 
to assist by their friction upon the bottom in checking 
the vessel’s way through the water, while a part of 
her launching cradle will be noticed still in position 
under her starboard bow. We have seen many hand- 
some photographs of a launch, but never one that 
approached this in dramatic interest. 

The “Libertad” was launched on January 6 at the 
yards of Messrs. Vickers, Sons & Maxim, Barrow-in- 
Furness, England. She is a sister ship to the ‘“Consti- 
tucion,” which was recently launched for the Chilian 
government by Armstrong, Whitworth & Co. from the 
Elswick shipyard, Newcastle. 

It is claimed for the “Libertad,” and we think with 
much show of truth, that she is, for her size—11,800 
tons—the most powerful fighting ship afloat. The 
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to facilitate rapid loading. Thus, the 10-inch guns 
will fire a 500-pound shell with a muzzle velocity of 
2,850 feet per second and a muzzle energy of 28,160 
foot-tons. At the muzzle these guns will be capable 
of penetrating 31 inches of steel armor. The 7.5-inch 
gun of the broadside battery is a 50-caliber piece, 
which fires a 200-pound shell with a muzzle velocity 
of 3,018 feet per second, and a muzzle energy of 12,638 
foot-tons. This piece, which can fire eight rounds 
per minute and has, therefore, about equal rapidity of 
fire with the 6-inch piece, can penetrate at the muzzle 
nearly the same thickness of steel plate as the 10- 
inch gun, or 29.4 inches. The adoption of such a 
heavy gun for the secondary battery is in accordance 
with the best modern practice, which recognizes that 
the 6-inch piece is not sufficiently powerful to pene- 
trate the modern Krupp armbr with which the sec- 
ondary batteries of modern warships are protected. 
This 7.5-inch gun, however, is capable of effecting pen- 
etration at ordinary battle ranges, and _ therefore 
marks a great advance on the secondary batteries car- 
ried by most existing warships and cruisers. 

While the defensive features of the “Libertad” are, 
perhaps, not quite equal to her tremendous powers of 
offense, they are fully up to the average of the latest 
ships. She carries a practically complete belt at the 
water line 
which has a 
maximum 


thickness of 7 
water works, inches amid- 
and pumping ships and is 
has to be done, associ ated 
which does not with athwart- 
properly form ship screen 
part of the bulkheads 10 
work of an oz- inches in 
onizing plant. thickness. This 

Prof. Pros- belt is 8 feet 


Kauer and Dr. 
Schiider, of the 
Koch Institute 
for Infectious 
Diseases 
at Berlin, have 
carefully inves- 
tigated the ef- 
ficiency of the 
ozone steriliz- 
ing _ process, 
with results 
which are 
highly satisfac- 
tory. The y 
worked with 
water which 
was grossly in- 
fected with vir- 


ulent bacilli 
(of the cholera 
and typhus 
kind). Their 


result only con- 
firmed the con- 
clusion pre- 
viously arrived 
at in the pre- 
liminary ex- 
periments’ at 
Martini- 
kenfelde by tha 
same __investi- 
gators, namely, 
that ozone, in 
the concentra- 
tion in which it issues from the Siemens apparatus, 
will destroy all pathogenic bacteria and nearly all 
harmless microbes, excepting just a few highly resist- 
ant and innocent forms, provided a suitable gravel 
filling is used in the sterilizing towers. 

A month after the opening of the Wiesbaden water 
works, there was also inaugurated a similar plant, on 
a smaller scale, however, at Paderborn. The steriliz- 
ing apparatus of this is a precise copy of that at Wies- 
baden, the only difference being that the water deliv- 
ered from the sterilizing towers is allowed to flow 
down in a series of cascades, so as to work out the 
last traces of ozone. 

The Paderborn waterworks have to supply 13,000 
to 15,000 gallons of sterilized water daily. The plant 
has nine ozonizers of the Siemens type (of which 
three are for reserve) and two sterilizing towers with 
four sections each. The power for the electric plant 
is supplied from a gas engine. The former consists of 
direct and alternating current dynamos, two blowers 
and three transformers, and has arrangements pre- 
venting the supply of unsterilized water similar to 
those at Wiesbaden. The cost of power is a little 
higher at Paderborn, but on the other hand there is 
less ozone used per gallon of water, so that the total 
expenses are much the same as at Wiesbaden. 

The establishment of the plants at Wiesbaden and 


THE QUADRUPLE-EXPANSION ENGINES 


OF THE 


European-built Chilian vessels, probably because they 
have come chiefly from the Armstrong yards, are ail 
remarkable for their powerful offensive qualities, the 
armament of these vessels being, in proportion to their 
displacement, more powerful than that of any ships 
in the world; unless indeed we make an exception in 
the case of the United States navy. 

The “Libertad” is 486 feet long and 71 feet broad, 
and her mean draft is 24 feet 74% inches. Her motive 
power consists of Yarrow boilers of the large-tube 
type, and twin-screw, triple-expansion engines of 12,- 
500 horse power, and her estimated sea speed is 19 
knots an hour. The normal coal capacity is 800 tons, 
but the full bunker capacity is 2,000 tons. The vessel 
will carry a complement of 700 officers and men. 

The armament consists of four 10-inch breech-load- 
ing rifles with quick-action breech mechanism; four- 
teen 7.5-inch rapid-fire guns, fourteen 3-inch rapid- 
firers; four 6-pounders; four Maxims, and three sub. 
merged torpedo tubes; and from this heavy batter: 
it is estimated that with all the guns firing at theii 
maximum speed, this vessel could deliver in one min- 
ute 131%, tons of metal whose combined energy would 
amount to 1,700,000 foot-tons. In explanation of this 
great total, it is sufficient to mention that the guns 
are all of the modern, long-caliber, high-velocity type, 
with the latest pattern of breech mechanism designed 
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‘ LIBERTAD.” 


in depth. Side 
armor of the 
same _ thick- 
ness extends to 
the upper deck 
over the whole 
side of the 
ship lying be- 
tween the two 
main _ bar- 
bettes, and by 
its association 
with trans- 
verse bulk- 
heads of 6- 
inch armor, it 
forms a com- 
plete armored 
central citadel. 
The upper 
deck is formed 
of 1-inch steel 
plating, while 
the protective 
deck, which is 
1% inches in 
thickness with- 
in the citadel 
and 3 inches in 
thickness at 
the ends out- 
side the cita- 
del, extends 
complete- 
ly from stem 
to stern at the 
level of the top of the waterline belt. The barbettes 
for the 10-inch guns are 10 inches in thickness in the 
front where they project beyond the central citadel 
armor and 8 inches in the rear. The 7.5-inch guns 
are carried, four of them in casemates on the upper 
deck at the four corners of the central citadel, and the 
other ten are within the citadel on the gun deck, five 
on either side. This battery of ten guns is further 
protected by 11-inch screens of steel plating placed 
transversely between each pair of guns. These two 
battleships will be considerably the most powerful 
war vessels in the Chilian fleet, which possesses some 
of the most notable armored cruisers in existence. 

Not the least remarkable feature about the “Liber- 
tad” is the great speed at which she has been built. 
The first keel plate was laid March 13, 1902, and the 
launch took place on January 6, 1903, the vessel being 
therefore, completed in the remarkably short space of 
ten months. We commend this record to the consider- 
ation of our private shipbuilding firms, who are large- 
ly responsible for the backward condition of our navy. 
The contract for the construction of the “Missouri” 
(which is a vessel only 400 tons larger than the “Lib- 
ertad”) was signed December 30, 1898. Last Decem- 
ber, after the expiration of four years, the vessel was 
no less than twenty months behind contract, and she 
is not yet completed. 
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Automobile Nevvs. 

Now that automobiles have shown their capabilities 
on the road for transporting suburbar sight-seeing 
parties, as shown by the Paris-Versailles touring buses 
sand the New York-Tarrytown Mobile wagonettes that 
were run daily last summer, automobile cars are soon 
to be introduced on French-and English railway lines 
for fast speeding over long distances and for taking 
care of suburban traffic respectively. In France, the 
Serpollet steam motor and flash boiler is to be used 
to prorel single cars rapidly over long distances, while 
in England the Napier gasoline motor, of a type 
similar to that on the car that won the Gordon-Ben- 
nett race last year, is to be used on individual cars 
over a 30-mile stretch of track. The service required 
in this section is not frequent enough to warrant the 
installation of an electric equipment, so gasoline 
motor cars are to be used, and these will reduce the 
running time over steam trains by about 20 per cent, 
owing to their being more easily and quickly accele- 
rated. From present indications, it looks as if the 
automobile is destined to revolutionize not only road 
traffic, but traffic on rails as well. 


One great improvement that the French manufact- 
urers have made on their machines this year is the 
method of lubricating the motor. Instead of depend- 
ing on splash lubrication alone for oiling every part 
of the engine, positive oil feeds are led to each of the 
crankshaft bearings, and the crankshaft is pierced 
with suitable passages to conduct oil to the cranks 
themselves, so that the connecting rod boxes also re- 
ceive plenty of oil. In the Renault motor, the oil that 
is splashed up by the cranks is caught in small cups 
at the top of the crankcase, which feed the major 
bearings by gravity. Centrifugal force is depended 
upon to send this oil afterward through small holes 
to the cranks themselves. The new de Dion-Bouton 
double-cylinder motor has a small pump driven by a 
worm gear, that raises the oil to the top of the 
crankcase, whence it flows to the bearings by gravity. 
A sufficient bath of oil is kept in the crankcase all 
the time, to splash up and lubricate the pistons. The 
better oiling arrangements of the motor conduce to 
longer life and more efficient service, and they should 
be introduced as far as possible on American gasoline 
cars. 

The legislatures of many of the different States are 
at present considering bills regulating the speed and 
operation of automobiles. Connecticut, which has 
had the most sensible law imposing a speed limit of 
fifteen miles an hour in the country and twelve miles 
in cities and towns, is threatened through the efforts 
to distinguish themselves of some of her would-be 
farmer legislators; Massachusetts is considering a 
bill requiring that all operators of autos shall be 
registered, and prohibiting the licensing of any car 
capable of traveling faster than twenty miles an hour; 
while it remains for Maine to try to bring anti-autoists 
back to their senses by considering a bill providing a 
speed limit of eight and twenty miles an hour fh 
towns and country, respectively. In every instance, 
the automobile clubs are fighting the adverse legisla- 
tion and attempting to forestall it with bills giving 
eaual rights to autoists and the drivers of horses. 


Four hundred dollars damages were awarded an 
automobilist of New Haven, Conn., recently because 
of injuries received by being thrown from his machine, 
which ran into a hole in the pavement between the 
trolley tracks 48x7x4 inches deep. The judge held 
that the city was primarily responsible for the condi- 
tion of the pavement, but that it can exact settlement 
from the trolley company, as the latter, under the 
law, is responsible for the «spavement between its 
tracks. This is one of the few cases where the autoist 
has come out victorious. 


Another interesting decision has just been made 
by a judge in Bridgeport, Conn., which, while not 
affecting automobiles directly, throws some light on 
the right of way of trolley cars on country roads. A 
hack was being driven with two wheels in the track 
at 12:40 A. M. one dark, stormy night last winter. 
A car came along behind it and ran into it, throwing 
it down a small bank and turning it upside down. 
Neither the occupants nor the driver were seriously 
injured, but the driver was awarded $500 damages on 
the ground that the company was to blame in not 
providing a sufficiently powerful headlight for the 
motorman to see an object on the track in time to stop 
the car. The motorman testified that the gong was 
rung just before he saw the hack. In handing down 
his decision, Judge Wheeler said: “The company has 
no exclusive or paramount right to the use of the 
roadway between the tracks. It must operate its 
cars in the knowledge that the public has a right to 
use its tracks as a part of the highway. The traveler 
must recognize that the car cannot proceed save upon 
the track, and hence he must turn off from the track, 
when he knows the car is approaching, within reason- 
able time to allow it to pass. When a traveler enters 
upon a car track in advance cf an approaching car, 
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he must, in the exercise of reasonable care, do what 
he can to avoid accident, and ordinarily, if he turn 
upon the tracks so closely in advance of a car that an 
accident is inevitable or probable, such conduct will 
of itself be negligent. The traveler already upon the 
track is not obliged to keep looking around to see if 
a car be approaching. Such a duty on his part would 
be inccnsistent with his right to the reasonable use 
to that part of the highway. When the traveler hears 
an approaching car, it is his duty to turn out. When 
he ought to hear it, not to turn out would be an im- 
portant consideration in measuring his own freedom 
from negligence.” Under the conditions w¢iven, *how- 
ever, that the driver did not hear it was no fault of 
his, and the company was to blame for not taking 
proper precautions toward the avoidance of accident. 
ee 
THE SPONTANEOUS BENDING OF MARBLE. 

One of our correspondents has sent us a photograph, 
which we have herewith reproduced, of a bent marble 
slab in Rock Creek Cemetery, Washington, D. C. ‘The 
picture brings out a curious phenomenon which may be 
quite commonly observed in old graveyards. The slab 
in question has been in position over half a century, 
judging from the inscription, and during this time 
has sagged over three inches at the center. Its length 
is 70 inches, width 35 inches, and it has a thickness 
of 2 inches. The peculiar phenomenon is enot to be 
confused with that of a slight concavity formed at 
the center of a slab placed in horizontal position and 
exposed for a long period to the weather. .Such a con- 
cavity is caused by a slow solution of the marble in 
water caught on its surface, whereas in the present 
instance the thickness at the center of the stone does 
not vary materially from ¢that at the sides, but a 
marked curvature is shown on both surfaces. In. seek- 
ing for an explanation of this curvature, one is at 
first tempted to consider marble as a fluid, such as 
sealing wax or pitch, but possessed of much greater 
viscosity. Pitch in cold temperature is brittle and 
has all the appearance of a solid, but a heavier sub- 
stance placed on the surface will, in time, sink to the 
bottom, and a lighter substance will very slowly float 
from the bottom of the pitch to the top. However, in 
the present instance, this explanation is not satisfac- 
tory. 

For an authoritative opinion on the subject, we have 
submitted the question to the Director of the United 
States Geological Survey, and have been referred by. 
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MARBLE SLAB BENT BY ITS OWN WEIGHT. 


him to Vol. X. of the Tenth Census Reports, which 
contains some notes compiled by Alexis A. Julien, on 
similar occurrences in Europe, where the matter has 
been studied by some prominent geologists. One of 
the instances given is that of a slab in the marble 
veneer of the facade at St. Mark’s, Venice, which at 
its lower end bulges 234 inches from the backing. The 
slab faces westward, and was found to become very 
warm in the afternoon sun, while its rear surface was 
kept cool by the backing. Another striking example 
may be found in the Alhambra in Granada, Spain. 
One of the two doorways that have been christened 
“La Mezquita” comprises three slabs of marble, one 
resting as a lintel on the other two, which are placed 
upright. A subsidence of the wall on the right side 
has exerted an enormous thrust upon one of the up- 
rights, and the marble instead of breaking has simply 
bent outward about three inches. In the quarries near 
Rutland, Vt., the bending of thin slabs of marble sup- 
ported only at the ends has frequently been observed. 
Fleurean de Bellevue discovered a dolomite possessed 
of this property, which he attributed to “a state of 
desiccation which has lessened the adherence of the 
molecules of the stone.” De Bellevue seemingly con- 
firmed this by experiments, which showed that inflexible 
varieties of marble, when heated, became flexible. How- 
ever, owing to the exceedingly small quantity of water 
present in marble, this explanation is not satisfactory. 
A better solution of the problem has been furnished us 
by Geikie, who says that “irregular and closely con- 
tiguous grains of calcite which make up a white marble 
are united by no cement, and have apparently a feeble 
coherence.” Prof. Julien’s opinion is that “their con- 
tiguous crystallization has left them in a state of ten- 
sion, on account of which the least force applied 
through pressure from without, or of the unsupported 
weight of the stone, or from external expansion by 
heat or frost, produces a separation of the interstitial 
rlanes in the minute rifts. Such a condition permits 
the play of the grains upon each other and consider- 
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able motion, as illustrated in the commonly observed 
sharp foldings of strata of granular limestones with- 
out fractures or faults. In such cases also I have ob- 
served that the mutual attrition of the grains has been 
sometimes sufficient to convert their angular, often 
rhomboidal, original contours into circular outlines, 
the interstices between the rounded grains being evi- 
dently fiiled up by much smaller fragments and rubbed- 
off particles.” 
0 
Dr. Bedell’s Double Electric Transmission. 

In the current SurpPLEMENT we publish a discussion 
by Dr. Frederick Bedell, of Cornell University, on the 
joint transmission of direct and alternating currents 
simultaneously over the same set of wires. The ‘“‘com- 
mon conductor system,” of which he is the inventor, re- 
quires two pairs of wires, each pair constituting a com- 
By coupling the for- 
warding wire of one circuit to the return wire of the 
other, the two will serve as a path for an alternating 
current, while the remaining two wires may be coupled 
for another alternating current. The course of each 
alternating current will be first along the forwarding 
wire and then along a return wire, according to the al- 
ternating directions of its flow, the circuit being com- 
pleted through the ground. Thus the currents will not 
interfere with each other and the fluctuations of an al- 
ternating current will not be felt in the direct current 
circuits sharing the same wires. 

+ 6+» ________—— 
The Death of James Glaisher. 

With the death of James Glaisher there has passed 
away an old aeronaut. Forty years ago his exploits 
kept him much in the public eye. In 1862 he made a 
series of famous balloon trips. Ascending with Mr. 
Coxwell in a balloon of 95,000 cubic feet capacity, he 
reached a height of 26,177 feet. On September 5, in an 
ascent at Wolverhampton, he and his companion were 
nearly frozen to death. After registering observations 
up to a height of 36,000 feet Mr. Glaisher became un- 
conscious. Mr. Coxwell contrived to pull the valve 
string with his teeth, thereby causing the balloon to 
descend. 

eo 

The Industrial Exhibition at Osaka in 1903. 

Osaka, one of the three imperial cities of Japan, is 
the center of great activity at this time, preparing for 
the Fifth National Industrial Exhibition, to be held 
there from March 1 to July 31 of this year. The exhi- 
bition, which is situated at Imamiya in the southern 
part of Osaka, will surpass in magnitude and beauty all 
preceding ones, and will bring before the public eye a 
fuller, more general representation of Japanese arts, 
manufactures, and resources in their latest develop- 
ment than has ever been seen before. The exhibit will 
be under the direct manazement of the Imperial Com- 
mission which is presided over by His Imperial High- 
ness, Prince Kan-in. There will be special buildings 
for classified groups of the exhibits, and important 
among them are those of forestry, fine arts, agriculture, 
fisheries, manufactures, education, zoology, foreign 
samples, transportation, greenhouse, cold _ storage, 
aquarium, and machinery. There will also be bazars, 
restaurants, tea-houses, and the Ceremonial Hall within 
the grounds. Visitors to the exhibition will be fortunate 
in witnessing the two great religious festivals which 
will be celebrated at that time. The festival of Tennoiji 
will gather over ten thousand priests to Osaka from 
all over Japan to parade through the streets in their 
ceremonial robes of rich brocades and brilliant colors. 
To those who attend the exhibition will be granted 
special. privileges and free access to many places usually 
closed to all visitors, both foreign and Japanese. 
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Carnegie Institute’s Grants to 
University. 


The Carnegie Institute has made five grants of 
money to the members of Johns Hopkins faculty to 
assist original researches. They are as follows: 

To Dr. Harmon N. Morse, Professor of Analytical 
Chemistry, $1,500 for an assistant in his researches 
upon the new method he has evolved for measurement 
of osmotic pressures. 

To Prof. R. W. Wood, $1,000 to maintain a research 
assistant in his work. He has appointed Thomas Sid- 
ney Elston of the University of California to the posi- 
tion. 

Dr. H. C. Jones, in new physical chemistry as it is 
studied in America, gets $1,000 for an assistant in his 
researches. Frederick Hutton Getman, of Stamford, 
Conn., receives the appointment. His doctoral dis- 
sertation deals with an important problem in physical 
chemistry. 

Dr. J. J. Abel, Professor of Physiological Chemistry, 
$1,000, for the purchase of apparatus necessary to his 
researches in that subject. He is a leader in this 
branch of science in America. 

Dr. J. B. Whitehead, in the physical department, has 
received a liberal grant to carry forward a research in 
the theory of a magnetic field developed by Maxwell, 
the English scientist. 
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Correspondence. 
Some Suggestions in Civil Engineering. 
To the Editor of the ScienTIFIC AMERICAN: 

The engineering projects outlined below may em- 
body some patentable features, but the writer has 
decided to offer them to the public for what they are 
worth. 

The first is a new method of constructing tunnels 
under deep harbors or straits, so as to avoid the heavy 
grades, and also reduce the cost; the second provides 
a means of retaining the high-water level in harbors, 
subjected to the action of heavy tides, and with large 
rivers owing into them, as in the case of the harbor 
of this city (St. John, N. B.); the third is a more 
extended application of the latter scheme, so as to 
render rivers, with elevated banks, navigable without 
the aid of canals, where rapids and shallows must be 
passed; and the fourth shows how to use glaciers, 
easily accessible, like the Great Glacier on the C. P. 
Railway, for cold storage purposes. The last is very 
simple, and need not be described at length, as it 
would only be necessary to dig a tunnel into the gla- 
cier, and storage chambers on either side of it, with a 
branch track running into the tunnel, to convey the 
goods. British Columbia salmon and other products 
could be stored for any length of time, for convenient 
shipment to eastern markets. Other glaciers could, of 
course, also be used—possibly one could be found on 
the Labrador or Greenland shores, not far from trade 
routes. 

The tunnel project involves the construction of a 
submarine embankment, preferably of clay mixed with 
rock ballast, to within about 30 feet of the surface of 
the water, which would allow a sufficient depth for 
shipping, and afterward excavating the tunnel through 
the embankment. The material removed for the ap- 
proaches to the tunnel could be used for the embank- 
ment, the width or height of which could be increased, 
if necessary, by using the material excavated from its 
interior. In building railway embankments, it is 
found, that such material will force its way through 
enormous depths of boggy deposits, and it therefore 
seems probable that this could also be done in building 
these tunnel embankments, where a heavy layer of silt 
is encountered, as on the bottom of the harbor of New 
York. 

The avoidance of blasting operations would greatly 
reduce the cost of construction, the moderate character 
of which is shown by the fact that thousands of acres 
of real estate have been built out into the harbors of 
San Francisco and Boston. The work would be of 
precisely the same nature, where the embankments 
are built above the surface of the water for a short 
distance from either shore, and the material for the 
central portion could be distributed by self-dumping 
scows. These shore sections of the embankment would 
afford valuable wharfage, and cheapen the cost of the 
approaches. At the Strait of Canso, N. S., where the 
water is very deep, and one of the shores considerably 
elevated, the comparison as to cost, with the usual 
methods of tunnel construction, would be most favor- 
able. On the elevated shore of the strait, the grade 
could be greatly modified, as well as the cost of con- 
struction, by extending the embankment for a con- 
siderable distance above the surface of the water. 
Either a bridge or an ordinary tunnel at this point 
is considered a serious engineering problem. 

Similar engineering skill would be required in carry- 
ing out the proposed plan for the harbor of this city. 
Bay of Fundy tides are well known for their unusual 
height, and have a range in this harbor of about 30 
feet, leaving the smaller shipping stranded at the 
docks, when the tide is out, and greatly aggravating 
the difficulty of providing the larger shipping, to which 
such methods are dangerous, with adequate wharfage. 
The entrance channel to the harbor is very narrow, 
with a small rocky island and breakwater on one side, 
and about three miles of shallow rock flats on the other, 
which also extend over a large area of the harbor, and 
render it worthless to shipping except at high tides. 

Beginning at the opposite shore and working out 
toward the entrance channel, an embankment of clay 
and rock ballast, say 50 or 100 yards wide, could be 
constructed at a moderate cost, and when completed 
would only leave an outlet at the entrance channel 
equal in capacity to the volume of the river water en- 
tering the harbor, which would then maintain the high 
water level. A lock would be required near the outlet 
to accommodate ships entering the harbor at low tide, 
but of course the outlet could be used at all other times. 
Some engineering difficulties might be encountered 
during ‘the course of construction, but they could 
doubtless all be overcome. By providing drawbridges 
at the lock and outlet, traffic across the embankment 
could be accommodated, but such equipment would be 
of more value at a point farther up the harbor, where 
a ferry service to Carlton is established, across a nar- 
row arm (the river channel) of the harbor, which 
could be crossed in the same way, by a bridge and 
embankment, through which only a channel (not grad- 
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uated) would be necessary. The embankment at the 
entrance of the harbor could, of course, be abandoned, 
and the whole equipment located here, but the capacity 
of the harbor would be greatly reduced, and shipping 
still exposed to the dangers of the long narrow entrance 
channel. This plan of harbor’ improvement, unlike 
some others proposed, would not complicate the sew- 
age problem, on interference with the passage of silt 
and rubbish, brought down by the river. 

Embankments of this description could be built out 
from the shores of rivers obstructed by shoals and rap- 
ids, where the banks have sufficient elevation to retain 
the water, making them into a succession of elongated 
lakes, which could be entered, in both directions, by 
means of locks and graduated outlets, as previously 
described. Provision would have to be made for floods, 
but this could be done by paving portions of the em- 
bankments with stone or brick, over which the water 
would flow at the proper elevation. The cost would 
surely be far less than would be necessitated by a 
system of canals. An embankment subjected to some- 
what similar conditions has long been in use at Holy- 
head, Wales, over which the Chester and Holyhead 
railway passes. It is three-fourths of a mile in length, 
with a gap at the center through which the tide rushes 
with great violence. 

One of the best opportunities for putting this project 
into successful operation is afforded by the St. Law- 
rence and Ottawa rivers, and a small tributary of the 
latter, almost completing the connection with Lake 
Nipissing and thence to Georgian Bay by the French 
River. Only about twenty-five miles of canal would 
have to be excavated, and if no greater obstructions 
stand in the way, the opening of this route to large 
vessels would prove an inestimable boon to Canadian 
and Western commerce. W. F. CLEVELAND. 

Royal Hotel, St. John, N. B., Canada. 
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Oil Well Fires in Texas. 


To the Editor of the Scienriric AMERICAN: 

We note with pleasure the extensive space you 
have devoted in your issue of January 10 to the South- 
western oil fields and to the fires which have oc- 
curred in these fields in the last six or seven months. 
It is hard for people in the East to realize the en- 
tire significance of this great oil belt, extending 
across Texas and Louisiana, which has been tapped in 
the last two years at a half-dozen places. We believe 
the Texas and Louisiana oil fields are worthy of more 
attention by the Eastern papers in the way of legiti- 
mate treatment, such as you have given the subject 
in your recent issue. 

We regret, however, that your correspondent has 
misstated the facts in several particulars, and we take 
the liberty of suggesting that you make a correction 
of these mistakes, if this is consistent with your edi- 
torial policy. 

To begin with: The statement that one of the 
largest wells in the Jennings region caught fire and 
blazed for several weeks, is incorrect. This well was 
ignited from an oil tank which was set on fire by a 
stroke of lightning, July 15, and burned continuously 
until July 21—about six days. It was extinguished in 
one half minute by the use of steam and water. The 
well in question is the property of Heywood Brothers, 
and after the fire it was put into service and has 
yielded more than 30,000 barrels of oil a month, pro- 
ducing a net revenue exceeding $7,600 a month. 

Regarding the Spindle Top fire, your correspondent 
states that one of the fires destroyed property cover- 
ing ten acres of the Hogg-Swayne tract and raged for 
two weeks. He states that this fire occurred in Sep- 
tember, and that at one time fifty wells were on fire 
and that twenty workmen lost their lives before they 
had time to escape. He probably refers to the first 
fire on Spindle Top Hill, which occurred in September, 
and was confined to the Keith-Ward subdivision and a 
portion of the Higgins tract. Only one well burned 
continuously in this fire, although ten or twelve were 
ignited at intervals, but were extinguished without 
difficulty. This fire lasted three days. There was 
no loss of life in, this fire. In October a fire occurred 
in the Hogg-Swayne tract, destroying about fifty der- 
ricks, and in this fire one workman was burned so 
badly that he died. In this case the fire lasted only 
eight hours. 

The statement made by your correspondent that 
water has proved ineffective in extinguishing the 
Southwestern oil fires is also incorrect. In the Beau- 
mont fires, water was relied upon, as it was at Jen- 
nings, and combined with steam, it had the desired 
effect. It must be remembered that when a stream 
of water is turned upon a red-hot pipe or tank, it is 
immediately converted into steam, and this has the 
same effect as if steam were sprayed upon the fire 
from pipes. 

We trust that you will make these corrections, be- 
cause we believe they are essential facts and deserve 
to be properly stated. Considerable prejudice has 
been raised against the Texas oil fields on account of 
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the fires, and sensational newspapers have seized 
upon every possible excuse for printing glaring ac- 
counts of the few fires that have occurred. We be- 
lieve that the loss of life and property through fires 
has been remarkably small. 
Ho.Lianp S. REAVIS. 
Jennings, La., January 13, 1903. 
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Natural Growth of Mushrooms in a Circle. 


To the Editor of the Screntiric AMERICAN: 

In Scientiric AMERICAN of January 3 an article ac- 
counting for mushrooms growing in the form of a ring 
on account of the exhaustion of the organic matter is 
misleading and incorrect. 

Mushrooms do not come from seed or spores directly. 
The spores produce mycelium under favorable condi- 
tions; and this mycelium will produce mushrooms if 
the conditions are favorable. Otherwise mycelium will 
reproduce mycelium, and if conditions remain unfavor- 
able during the first two generations, then there are 
seldom, if ever, any mushrooms produced until the sixth 
or seventh generation, when some mushrooms may de- 
velop, otherwise the ring and time are extended to 
about ten or eleven generations. If Prof. F. S. Lamar 
will take some soil that was inside the ring, or soil 
upon which mushrooms have grown the previous sea- 
son, and will plant some first generation mycelium, 
making the conditions favorable, he will find that it 
will produce mushrooms and prove his theory wrong. 
Mushrooms are not particular about the kind of soil 
they grow in, organic matter sufficient is produced an- 
nually, but they are very dependent upon suitable mois- 
ture and temperature. Mycelium is more dependent 
upon the kind of organic matter and less upon mois- 
ture and temperature. Fairy rings of fungous growth 
can be produced by design by controlling the condi- 
tions, and thus prove the correctness of my theory. 

A. B. LECKENBY. 
Eastern Oregon Experiment Station, Union, Oregon, 
January 28, 1903. 


A Tidal Wave in the Pacific. 


On February 9 the Low Islands in the South Sea 
suffered much damage from a tidal wave. Of the hun- 
dreds of islands to be found in the Pacific, many of 
them located in lagoons surrounded by coral reefs, 
the Low Islands are perhaps the most exposed. The 
islands take their name from the peculiar classifica- 
tion of the inhabitants of the South Sea. Islands are 
divided into high and low. Thus it comes that the 
Paumotu Islands are often named on the maps the 
Low Islands. Like many of the South Sea islands, 
the Paumotu or Low Islands are of coral formation, 
rising not more than 20 or 30 feet above the level of 
the sea, and therefore particularly exposed to tidal 
waves. The High Islands, on the other hand, are of 
volcanic origin, and sometimes project their heads 
to a height of 8,000 feet. In the Hawaiian group still! 
higher elevations are attained. The Paumotu Islands 
have an area of about 400,000 square miles, which is 
about half as large again as the State of Texas. 
Fortunately, in view of the recent disaster, their 
population is small. Had the calamity occurred in 
the High Islands, which are more thickly populated, 
the fatalities would perhaps have been appalling. 


8 
A Searlet Fever Serum. 


The announcement was made at Berlin, February 2, 
that a scarlet fever serum had been discovered which 
seemed full of medical promise. Experiments were 
said to have been conducted by Dr. Aronson, which 
were quite successful. The result of these experiments 
was announced by no less a person than Prof. Bagin- 
sky, the head of Emperor and Empress Frederick Chil- | 
dren’s Hospital of Berlin. He is, therefore, in a meas- 
ure responsible for the announcement of the thera- 
peutic value of the Aronson serum. 
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‘The Current Supplement. 


The current SuprLeMENT, Ng. 1416, opens with a 
most elaborately illustrated article on “Electric Trac- 
tion at Cape Town.” Henry R. Lordly discusses ex- 
haustively the subject of anti-friction bearings, illus- 
trating his text by many telling diagrams. Two 
articles on calculating machines, one on a mechanical 
cashier, and the other on an automatic adder, sub- 
tractor, divider, and multiplier, should be read with 
interest. The English correspondent of the ScIENTIFIC 
AMERICAN begins his account of the Water Supply of 
London. C. F. Saylor presents in an _ interesting 
article the progress of the _ beet-sugar industry 
in the United States. ‘The Universe as an Organ- 
ism” is the title of a semi-philosophical paper which 
contains much food for reflection. Prof. Bedell, 
who recently announced a method of using one wire 
fcr transmitting alternating and direct currents, dis. 
cusses the subject in a popular paper. 
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HOW THE BOARD IS WIRED 
FOR THE MORSE ALPHA- 
BET. 


of the applications of electricity, which could 
not be secured in any other way. The expense 
would be slight, when there is a joining of 
amateurs for one purpose. 

It is assumed that an ordinary sounder is 
available for the central office recorder, and 
that every subscriber will furnish a trans- 
mitter, a wire to communicate with the cen- 
tral office recorder, and battery sufficient to 
operate one branch of the central office sys- 
tem. 

In making the central office recorder, a 
common sounder is pressed into service. It is 
provided with a stylus-holder which is clamped 
to the free end of the armature lever. The 
stylus is a piece of steel wire 1-16 inch in 
diameter and 1 inch long, with a rounded and 
hardened point. It is clamped in place by a 
set screw. 

Under the free end of the armature lever is 
journaled an arbor, carrying a wooden roller 
having a V-shaped peripheral groove at.the 
center, exactly under the stylus; so that when 
a paper strip passes over the roller, the stylus 
can make a slight depression in the paper, 
when the sounder magnet is actuated. 

The principal features of this telegraph 
are a simple transmitter for giving fixed -calls, 
like a call box, and the mechanism for carry- 
ing the paper tape over the grooved spool and 
under the stylus. The roll of tape as pur- 
chased from the dealer is carried on a wooden 
reel, supported by a standard at the rear of 
the sounder. Between two standards in front 
of the sounder are journaled 
two rollers, a b. The roller a 
is flanged and provided on its 
periphery with three or four 
rubber bands, to give it fric- 
tional contact with the paper 
tape. The lower roller b is 
covered with a piece of rubber 
tube and the shaft of this 
roller carries a small gover- 
nor c, for regulating the speed 
of the tape. The tape extends 
over the roller b, thence 
downward under the flanged 
roller d, then upward to a 
fastener. The roller d is pro- 
vided with a weight which 
actuates the mechanism. 

It will thus be seen that the 
paper tape is carried through 
the machine by the action of 
the weighted roller d, and its 
motion is regulated by the 
governor c. The governor c 
consists of a slotted hub f, 
links g g, pivoted in the slots 
of the hub, a slotted sliding 
block h, placed loosely on the 
shaft of the roller b, weighted 
arms i i pivoted in slots in the 
block h, and pivotally connect- 
ed to the outer ends of the 
links gg, and a light spring, j, 
tending to draw the weighted 
arms ii toward each other. 
The block h is provided with 
a leather washer 7, which pro- 
duces necessary frictional con- 
tact with the standard, when 
the weighted arms are thrown 
out by centrifugal action. The 
tape reel is provided with a 
slight spring for checking its 


RECORDING motion when the paper feed stops. In-the side of the 

TELEGRAPH FOR block which carries the stylus is inserted a small stud, in 

AMATEURS. which is clamped a wire m, having its free end near the 

BY THE LATE GEORGE M. side of the roller a, flattened and turned up at right an- 
HOPKINS. 


If the question of 
utility controls one 
in making and try- 
ing a piece of appa- 
is useless 
to expect to realize 
anything in the way 
of profit from the re- 
cording telegraph il- 


lustrated and de-_ placed at the rear of the sounder are connected with 
scribed; but a few the magnet electricaily in the usual way. To transmit 
interested amateurs a signal over a line connected with this instrument, it 
can co-operate, and is not necessary to understand the telegraph alphabet, 
with a wire and nor to know anything in regard to telegraphy. The 


transmitter for each 
can secure a practi- 
cal knowledge of the 
workings of some of 
the large telegraph 
systems and of some 
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gles. The flattened end of this wire m lies in the path of 
a small pin projecting from the roller a, so that when- 
ever the armature lever is drawn down by the mag- 
net, the pin is released, and the roller a is allowed to 
turn, but when no current passes the magnet, the 
armature lever rises and brings the flattened end of 
the wire m into the path of the small pin, and stops 
the movement of the roller a, and consequently arrests 
the progress of the paper, until the pin is released by 
another action of the armature lever. Binding posts 


signals are pre-arranged, so that the operation of send- 
ing is purely mechanical. 

The signal board here represented in detail, was 
invented and patented years ago by William Hadden, 
but the patent has long expired. This simple de- 
vice consists of a board, a few inches wide, and per- 


THE RECEIVING INSTRUMENT OF THE HOPKINS RECORDING TELEGRAPH, 
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VIEW OF THE TRANSMITTING APPARATUS, 


haps twice the length, depending on the num- 
ber and length of the messages sent. The 
board here shown is 4% inches wide, 7 inches 
long, and % inch thick, with as many longi- 
tudinal grooves formed in it, as there are 
signals to be given. The signal board must 
be of very hard wood, and the dots and dashes 
of the signals are formed by sewing No. 30 
plain copper wire through holes extending 
through the board, from the grooves in front 
to the grooves in the rear. As the signal 
transmitter is at present constructed, the cop- 
per wire sewed through the first set of holes 
represents the letters of the Morse alphabet 
from A to F, with a dash between each letter. 
The sewing in the second groove represents 
the letters from G@ to J. The sewing in the 
third groove represents the letters from K to 
M, and so on. ‘All of the wires forming these 
letters are connected together at the top of 
the board, by a wire on the back, which is in 
electrical connection with the binding post 
seen to the right in our view of the signal 
apparatus. The binding post. at the opposite 
edge of the board is connected on the back of 
the board with a third binding post, at the 
lower end of the board. The third binding 
post is connected by a flexible cord with a 
wire, having a flattened end, and provided 
with a wooden handle. Sending a signal con- 
sists simply in drawing the flattened end of 
the wire with a uniform speed down one of 
the grooves. The first two binding posts, 
being connected with the 
binding posts of the _ re- 
cording instrument and with 
a battery, when a signal is 
sent, the recorder is released 
automatically, and the detent 
is constantly withdrawn from 
the pin in the roller, so long 
as the signal is being sent, 
and the message is thus re- 
corded. When the signaling 
stops, the recorder is stopped 
by the action of the detent. 

Several transmitters may 
be connected with the record- 
er, and one wire in each case 
may ‘be dispensed with, by 
grounding the other at each 
end. 

The recorder will run long 
enough to record a long sig- 
nal or several short ones, 
with one raising of the weight 
carried by the paper tape. 

— 

The motive power used in 
the manufacturing establish- 
ments of the United States in 
1900, according to the census 
report, aggregated 11,300,081 
as compared with 5,954,655 in 
1890, 3,410,837 in 1880, and 
2,346,142 in 1870. During the 
census year steam power rep- 
resented 77.4 per cent, water 
wheels 15.33 per cent, horse 
power 1.3 per :ent and other 
forms of mecnanical power 
one-fifth of one per cent. New 
Yorlx leads the States in the 
use of water power, having 
368,456 horse power derived 
from that source. 
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VENOMOUS SNAKES.—II. 
BY RANDOLPH [. GEARE. 

The American species of Elapids known to be noison- 
ous are the Harlequin Snake, or Bead Snake (laps 
fulvus), and the Sonoran Coral Snake (Elaps euryxan- 
thus). 

The Harlequin Snake is found in Virginia, Georgia, 
Florida, Alabama, North and South Carolina, and Mis- 
sissippi, and north along the Mississippi, Missouri, and 
Ohio Rivers. In southern Texas, too, it occurs in many 
localities. This snake is said to be very gentle and 
mild in disposition. Its favorite haunt is supposed to 
be underground in sweet potato fields, where it is 
frequently unearthed by laborers in harvesting. Its 
food consists chiefly of other snakes and various kinds 
of reptiles. One specimen found 
had swallowed another snake as 
long as itself; while, in addition, 
it had a garter snake about half 
digested. The Harlequin Snake is 
described as having a ground color 
of red with numerous black rings 
and intermediate spaces of yellow. 
The tail is alternately black and 
yellow. 

A rather curious variety of rat- 
tlesnake is the Crotalus cerastes, 
which, as its name indicates, is dis- 
tinguished by a horn over each eye. 
Horned rattlesnakes are most ven- 
omous. 

A rattlesnake which goes by the 
Indian name of Massasauga is one 
of the small but very venomous 
rattlesnakes which inhabit the 
prairies in the western United 
States and territories. The most 
prominent of these rattlers is the 
Crotalaphorus tergeminus (Sis- 
trurus catenatus)}: One of the characteristics of the 
Massasauga is the top of the head, which is covered 
with regular plates just as in harmless serpents, and 
not with scales as in most rattlesnakes. The pit be- 
tween the eyes and ihe nose, however, is present as in 
all Crotalide. The Massasauga snakes are of dark, 
blotched coloration, and are rarely more than one or 
two feet long. Sometimes they are called sidewipers 
and sideliners from their habit of wriggling sidewise. 

A few words on the. structure of a rattlesnake’s 
rattle may not be without interest. Briefly described, 
the rattle consists of a number of hollow, horny 
rings, somewhat like quill in substance, and inter- 
locked with one another, while they are so elastic 
as to permit of a considerable amount of motion 
between them. These rings are not indicative of 
age, as has been supposed, since in some years sev- 
eral appear, while in others only one ring may be 
developed. Though there is a great variety of color 
in rattlesnakes, this feature can in most cases be 
used as a means of determining the species, other 
distinctive characteristics being found in the arrange- 
ment of the shields covering the fore part of the head. 

The dread which even the bare thought of receiving 
a charge of the deadly venom inspires, is fortunat:ly 
somewhat diminished by the well-known fact that this 
snake always “rattles” before striking. There has 
been a great deal written as to the reasons which 
cause them to “sound the alarm.” The old theory 
was that the “rattling” was intended to warn the 
prey of their approach. This, however, seems alto- 
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gether too charitable a view to take, for it is quite 
natural to supose that the snake would keep as quiet 
as possible when lying in wait for food, lest it should 
frighten away the approaching animals upon which it 
supposedly depends for its sustenance. Another view, 
and a more plausible one, is that, as the cobra ex- 
pands its frill and the puif-adder swells and hisses, 
so the rattlesnake sounds its rattle for the purpose 
of alarming any antagonist—be it man, beast, or 


bird—who may design an attack. Thus it becomes a 
weapon of defense—perhaps an expression of fear. 
The snake, not being endowed with human thought, 
would hardly realize that in making itself known to 
its enemies, it was betraying itself, while by remain- 
ing quiet, its presence might be overlooked: Another 


THE WEST INDIAN FER DE-LANCE. 


common belief is that the rattle is sounded as a means 
of bringing to its assistance other snakes of its own 
kind. Prof. Samuel Aughey, in an article on the “Rat- 
tle of the Rattlesnake,” confirms this belief. He says 
he once saw a number of hogs attacking a rattlesnake. 
The snake at once commenced rattling, and three 
other snakes almost immediately came to the rescue, 
but the hogs were victorious, and all the snakes were 
killed. Some authorities, who have made careful 
observations, believe that the true function of the 
rattle is to bring the sexes together for mating, while 
still others affirm that its principal use is to frighten 
and paralyze the victim into submission, thus acting 
as a kind of “charm.” There is yet one more theory 
to account for the use of the rattle, namely, to ward 
off disturbers that cannot serve as food, and thus pre- 
vent a useless expenditure of venom!—surely fixing 
this snake as a strict economist, if true. 

These theories may all be partly correct. The phe- 
nomenon may perhaps be most easily explained by ac- 
cepting and applying Herbert Spencer’s suggestion 
regarding the wagging of a dog’s tail, i. e., that it is 
an escape of nervous force which is restrained from 
any other mode of expression at the moment. 

No species of rattlesnake occurs in any of the West 
Indian islands proper. Several species are found in 
the United States, as pointed out, and indeed there 
are but fsw localities here where this snake is not 


HORNED RATTLESNAKE (CROTALUS CERASTES). 
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present, or rather where it was not found before it 
was exterminated. Still, the area inhabited by more 
than one species of Crotalus is comparatively limited. 

It may not be out of place to tell here something of 
the Fer-de-Lance, the deadly snake of Martinique, 
which is said to have been all but exterminated by the 
recent volcanic eruptions. This serpent may be re- 
garded as a yellow viper of the family Crotalide, 
designated zoologically by the term Craspedocephalus 
(or Bothrops) lanceolatus. The Fer-de-Lance is “rom 
5 to 7 feet long, and is said to be capable of making 
considerable springs when in pursuit of prey or of 
some object by which it has been irritated. Its bite 
is fatal, the only antidote seeming to be, as in the 
case of bites of other venomous snakes, whisky or 
other ardent spirits. The serpent 
infests sugar plantations in the 
West Indies, and is dreaded alike 
by man and beast. The tail ends in 
a horny spine which scrapes harsh- 
ly against objects, but does not rat- 
tle. How deadly is the Fer-de- 
Lance may be gathered from the 
description of a writer in Harper’s 
Magazine: “If by some rare chance 
you encounter in the island [of 
Martinique] a person who has lost 
an arm or a leg, you can be almost 
certain you are looking at a victim 
.of the Fer-de-Lance—the serpent 
whose venom putrefies living tis- 
sue.” 

(To be continued.) 
—_—___+-04____—__ 
Protecting the Sponges. 

The use of the “skafander” has 
been abolished by Samos, Crete, 
Cyprus, Tunis, and Egypt. Now 
Turkey and Greece have followed 
suit. The skafander is a device by which a diver can 
remain under water for about an hour. He is thus 
enabled to comb the bottom of the sea with a thor- 
oughness that has almost exterminated sponges in 
many parts. The employment is its own punishment; 
for the diver usually dies of palsy of the lower ex- 
tremities. The law now steps in to assist nature in 
protecting the sponges. In addition to the skafander, 
the natives resort to harpooning, primitive diving ap- 
paratus, and dredging. 

Neen nn ee = EEE 

The frequency with which old pipes made of clay, 
wood, and metal have been found in England, Ireland, 
Germany, Switzerland and France, has led archezolo- 
gists to the belief that the ancients may have smoked. 
The belief receives some color from passages in an- 
cient authors. Herodotus remarks that the inhabitants 
of the Aroxes Islands, supposed to be the modern Volga, 
“were wont to throw piles of fruit on a fire and then 
to inhale the vapor, with the result that they became 
as drunk as ever the Greeks became after drinking 
wine, and the more fruit they threw on the fire the 
more drunk they became.” Pomponius Mela talks in 
a similar strain of certain Thracian tribes. Pliny as- 
serts that the vapor of plants was used to cure dis- 
eases, and says that in some instances it was even in- 
haled through a tube. 
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NEW YORK’S STEEL ROADWAY. 

The laying of a track of broad, flat, steel rails on 
Murray Street, between Broadway, and Church Street, 
which was accomplished the middle of last December, 
was the second step in the opening of a new era of 
transportation in this country. The first step was 
the introduction of automobiles; the second is the 
building of good roads for them—roads that shall be 
suitable for horse-drawn vehicles as well. 

The steel road, strange as it may seem, was first 
tried in unprogressive Spain, where a_ section of 
it two miles long has undergone the abuses of the 
heaviest kind of wagon traffic for over ten years, 
and yet has stood the test well. At the end of seven 
years, the average cost per year of maintaining the 
sides and center of the roadway was found to be but 
$380, as against $5,470 per annum paid to maintain 
the flint stone paving or surfacing previously used. 
The wear of the rails themselves was but 0.1 mm., or 
0.003 inch a year. 

Gen. Roy Stone was the first to see the possibilities 
of this form of road and to advocate its use in this 
country, which he did most urgently a year ago, in an 
address before the Automobile Club of America. Presi- 
dent Charles M. Schwab, of the United States Steel 
Corporation, had some rails rolled after Gen. Stone’s 
designs, and presented them to the Automobile Club, 
in order that it might lay and test them. It was 
thought that Murray Street offered the severest test- 
ing ground, on account of the heavy trucking through 
that thoroughfare. Consequently, that was the street 
chosen in which to make the first test. The rails have 
been in use two months now, and teamsters driving 
through Murray Street have learned the advantage 
in using them. Our illustration gives a good idea ot 
the appearance of the street at present. 

A glance at the cross-sectional cut will show the 
reader how the roadbed is prepared for laying the 
rails. Two 18 x 18-inch trenches are dug and filled 
with 14-inch broken stone laid over a layer cf old 
paving stones, and top-dressed with 3 inches of fine 
gravel. The rails are laid on this and fastened to- 
gether at their ends with fish plates on the sides and 
bottom, while %-inch tie rods at intervals keep them 
parallel and properly spaced. In building a country 
road, the earth is graded up to the rail on each side 
and filled in slightly higher in the center, so as to 
give the general contour shown in the cross-section. 

The rails used in Murray Street are 40 feet long and 
1 foot wide, with flanges 3 inches wide on the under 
side and % inch wide on the top. The rail is %-inch 
thick near the flanges, and a trifle 
thicker in the center. The slight flange 
on each side of the top of the rail tends 
to keep a wagon wheel from running off 
with any slight side-pull, while it can 
nevertheless easily surmount the flange 
when the driver wishes to run on or off 
the track. The rails are laid with the 
alternate joints on opposite sides, simi- 
lar to those of a railroad track. The 
distance from center to center is 5 feet, 
6 inches. The weight of the rails is 25 
pounds to the foot, or 132 tons per mile, 
and the estimated cost of a mile of 
track, including laying, is $4,000. Gen. 
Stone believes, however, that on country 
roads lighter and narrower rails weigh- 
ing but 100 tons per mile can be used, 
and, with steel at $18 per ton, as it is in 
times of depression, this figure can be 
cut in half. When once built, a road 
of this type will last a generation if the 
earthen part of it is kept in repair at 
slight expense. 

Comparative tractive tests have dem- 
onstrated that the power required to haul 
a wagon on‘a steel roadway is less than 
one-fourth that needed on the ordinary 
stone road. According to the report of 
a Pittsburg, Pa., engineer, Mr. F. Mel- 
berger, who made some tests with a 
1,350-pound wagon on a steel road, the 
average drawbar pull per ton was but 
3.23 pounds, as against 41 pounds per 
ton on macadam and from 75 to 102 
pounds per ton on hard earth roads, as 
demonstrated by previous experiments 
made in Atlanta, Ga., under similar con- 
ditions. This means that 12 times as 
much power is required on macadam as 
on steel, and from 23 to 31 times as much on dirt 
roads. Experiments also show that the tractive force 
required on steel is considerably less than on asphalt. 

These figures, coupled with those secured by the 
government as to the cost per ton-mile for haulage on 
country roads, viz., 25 cents, as against 8 cents per 
ton-mile in Europe, only go to show how wasteful 
our present roads are. Of the $90,000,000 expended 
annually for road transportation of farm products, 
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etce., fully two-thirds is chargeable to poor roads. 

With such facts as these before it, it is to be hoped 
that Congress will have the wisdom to pass the 
Brownlow bill appropriating $50,000,000 for assisting 
in building good roads, which, according to the pro- 
visions of the bill, may be built with steel rails if de- 
sired. 

OO 0 
A CURIOUS CASE OF REGELATION. 

Mr. Howard, of Hillsboro, Ohio, sends us a photo- 
graph of a lump of ice whose genesis is somewhat 
puzzling. His account of the affair is as follows: 

“During a cold spell several evenings ago, I left one 
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night a graniteware cup full of hydrant water on the 
floor of a wooden outhouse. There was nothing in the 
room to disturb it. In the morning the water was 
frozen, and I was greatly surprised to see a spur two 
inches long projecting from the block of ice on one 
side. The cup is about four inches across.” 

Perhaps some of our readers may be able to point 
out some explanation; meanwhile the following the- 
ory has been suggested: The cause of this phenom- 
enon may be somewhat as follows: The water was 
rapidly cooled, and a layer of ice formed at first on the 
surface. Then, owing probably to an unusually rapid 
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fall in the temperature and to the fact that the granite 
basin is a better conductor of heat than the ice and 
water, a crust of ice formed lining the granite cup, 
and inclosing, together with the ice on the free sur- 
face, a quantity of unfrozen water in the cavity so form- 
ead. Any further freezing of water contained in this cav- 
ity must now create a pressure there, since the ice 
formed occupies more space than the water. But as 
the pressure increases the freezing point falls, as is 
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well known, so that after a while there would be con- 
tained within the cavity of the block of ice a quantity 
of water at a temperature below 32 deg. F., that is to 
say, below the normal freezing point. A further tall 
of the temperature caused the formation of some more 
ice, and, consequently, a further increase in the pres- 
sure within the block, until at last this pressure be- 
came sufficient to burst the ice, and the water was 
squirted out in a jet. At the same time the pressure 
was relieved, and thus the freezing point of the water 
rose to its normal value, so that the water of the 
jet, being some degrees below this point, immediately 
froze as it stood. 

A somewhat similar occurrence is described in La 
Nature as having been observed about the middle of 
December last. D. Crispo, director of the government 
laboratories at Antwerp, writes that some of the speci- 
mens of water in his laboratory froze in the bottles 
containing them, and one of the bottles presented a 
most curious appearance, the ice protruding from its 
neck in a long, smooth worm, capped by the cork, 
which was forced out. Mr. Crispo thinks that in this 
case the ice was gradually squeezed out by the in- 
creasing pressure in the bottle, behaving like a viscid 
liquid in consequence of fusion under pressure and 
subsequent regelation. He does not think it likely 
that the water was squirted out suddenly. But it must 
be noted that the case recorded by our correspondent 
offers something different from this. The ice in the 
bottle might be squeezed through the unyielding 
glass nozzle, but if we suppose that the spur on the 
block of ice of our illustration was gradually forced 
through a hole in the block we are faced by the diffi- 
culty that here the aperture itself, having edges of ice 
and not of hard glass, would itself be melted by the 
pressure and would widen out, so that no spur could 
be formed. 

We should be interested to hear the views of some 
of our readers on this matter. 

—________0+ 6+e_— 
THE ORANGE IN NORTHERN CALIFORNIA. 
BY ENOS BROWN. 

Planting of the first orange tree in the Sacramento 
Valley was coincident, almost, with its permanent oc- 
cupation by Americans. Very few of the early miners 
dreamed of more than a temporary settlement in the 
land of gold. They had but one purpose—the sudden 
acquisition of wealth and a return to their distant 
homes to enjoy it. To most persons the character and 
resources of the new country were not even conjectured. 
Geographical science, fifty-four years ago, probably 
knew less about California than is now 
universally known about the interior of 
Africa. A few years’ residence by the 
new settlers, however, was sufficient to 
demonstrate the transcendent charm of 
the climate and the exuberant fertility 
of the soil, and to convince them of the 
wonderful agricultural resources. of the 
new land. 

Cultivation of the orange as a com- 
mercial proposition in these northerly 
regions was one of the results of the se- 
questration of placer mining under the 
anti-debris law—the golden fruit to sup- 
ply rescurces that had hitherto been 
drawn trom golden sands. Progress has 
been rapid. In 1893, but four cars were 
shipped from the Sacramento Valley. In 
1896, shipments had increased to 81 cars, 
but, in 1901, the total cars shipped out 
numbered 2,341, a number which fair- 
ly entitles northern California to more 
than a respectable position in the orange 
fruit trade. 

The city of Oroville, Butte County, 
may be fairly regarded as the center of 
orange cultivation in the Sacramento 
Valley. It is 450 miles north of Los 
Angeles, and in about the latitude of 
Philadelphia. Soil and climatic condi- 
tions are especially favorable here, and 
the orange tree reaches its fullest pro- 
portions and the fruit its most perfect 
flavor. The mean annual temperature 
here, as in all the orange growing coun- 
ties of the valley, averages but four- 
tenths of a degree below that of Los 
Angeles. So mild is the climate that, 
frost never damages the orange groves 
of the locality, neither do pests, which 
southern orange growers have ceaselessly to combat, 
ever prove a serious menace. The orange growers 
of the Sacramento Valley boast that their fruit ripens 
two months earlier than in southern California, which 
lies 7 degrees farther south. By the time the northern 
orange crop is gathered, shipped, and sold, the south- 
ern orchardist is beginning to pick his fruit. 

Throughout the Sacramento and San Joaquin val- 
leys plantations of orange trees are located on the 


FEBRUARY 21, 1903. 


bluffs or foothills, in preference to valleys, which are 
more liable to be reached by frost. The soil preferred 
is that of a deep, gravelly, ferruginous, and porous na- 
ture. Though thousands of young trees are planted 
yearly, additional to those in full bearing, the limit of 
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protection from the sun’s heat. September and October 
are the budding months. From the time of planting the 
first seedlings the land is cultivated without much cessa- 
tion. February, March and April are the months when 
the ground is plowed and cross-plowed. Afterward it 
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acreage is very far from being reached in California. 
There is no danger from an oversupply of fruit. The 
market seems to be boundless. 

The methods pursued by the orange cultivators of 
Butte County are such as any one, even though not 
experienced in the business, can easily acquire. There 
are no secrets about it. The first requirement is in 
land selection, about which there need be no difficulty, 
the only choice being the distance from the shipping 
point; the nearer the land to this, the more expensive it 
is naturally. Irrigation is an absolute necessity, owing 
to the scant summer rains. Water is piped to the lands 
under a common ditch. 

Preparing lands for orange cultivation involves re- 
peated plowings and harrowings both ways, in order 
to pulverize the soi! and extirpate vegetation. The 
ground should be leveled and hollows filled up. With 
a gentle slope, a regular flow of irrigating water is 
assured. Land is plowed to a depth of 7 inches. Fer- 
tilizing with stable manure and nitrates is customary. 
Orange growing exhausts the soil in time, and it is 
necessary to restore its diminished strength. 

Trees are planted 25 feet.apart or 70 to. the acre. 
Year old seedlings are procured from the nurseries. 
In three years these seedlings attain a strong growth, 
the trunk measuring in diameter about 214 inches. 
The trees, now ready to bud, are pruned. This 
is done by cutting off all upper branches, leaving 
nothing but the forked stump, which is from 3 to 4 
feet high. Two incisions like the letter T are made 
in the bark, into which the new bud is inserted. A 
string tied around the cut keeps the opening closed and 
the new bud soon begins to show signs of growth. 
About two buds are inserted in each trunk, all super- 
fluous growth is checked, and every atom of nourish- 
ment is directed toward the development of the new 
grafts. During budding the stumps are covered with 
sacking to prevent too rapid evaporation and to afford 


is harrowed each way to within three feet of the 
trunks. Under the trees the soil is cultivated by 
gangs of men. February and March is the time for 
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venient places. Ditches are run between the rows and 
three feet distant from the trees, three ditches between 
each row. Water is supplied at least once each month 
and for twenty-four hours at a time. After each irri- 
gation a harrow is run over the ground and the tem- 
porary ditches leveled. May, June, July, August, Sep- 
tember, and October are devoted to cultivation and gen- 
eral oversight. In November the fruit begins to mature 
and all else is:dropped in order to gather the crop. The 
gathering season is in full operation by the middle of 
the month, when the labor of every man, woman and 
child is utilized for picking, packing and shipping the 
ripe fruit. This essential matter being concluded, the 
season is over and the orchardist is permitted a rest. 

Three years after budding or six from planting the 
Seedlings the trees begin to bear. The first crop is 280 
oranges, the second averages 420, increasing in number 
each successive year, provided that cultivation and 
care is never neglected. 

In scientifically conducted plantations the soil is 
Kept absolutely free of extraneous vegetation, every 
atom of nourishment being required by the tree. The 
orange tree is a rapid grower and yields prolifically 
when properly attended to. Neglect is promptly indi- 
cated by shrinking and discolored foliage and diminu- 
tive fruit. In health it displays every evidence of 
thrift. When properly cultivated, the orange is one of 
the most beautiful of trees. 

Co-operation among neighboring orchardists provides 
for handling and shipping the ripe fruit. Uniformity 
of grade and other advantages are thus secured. A 
central packing house receives from the orchards. The 
highest grade is 80 to the box, diminishing to 96, 112, 
126, 140, 150, 176 and 200 to a package. Packing and 
papering is done by ordinary help, requiring no espe- 
cial skill. The grader is a simple contrivance with a 
large hopper into which fruit of all sizes is -dumped, 
the sizes being separated in passing down the incline, 
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pruning. All low and superfluous growth is then cut 
down. Water is generally conducted to the groves in 
pipes placed below the surface with openings at con- 
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each. passing into its proper opening. The oranges 
cultivated are the Washington navel and Tangarines. 
The amount of help required in the orchard varies with 
the seasons. In picking time the number of hands is 
greatly increased, as it is during the season of pruning. 
Ordinarily one man to thirty-five acres is the rule. 

The cost of starting an orange orchard in the Oro- 
ville district, land at from $40 to $75 an acre, has been 
estimated as follows: Plowing, harrowing both ways, 
$60 an acre; digging holes to set out trees, $40; seed- 
lings (80 to one acre), $48; cooler for irrigating, $5; 
labor, ‘per acre, $5; cr a total of $108, exclusive of the 
cost of the land. Second year the expense per acre is 
estimated at $25.50; third year $20.50,-and fourth year 
$23.80, fifth year $26.50, or a total for five years of 
$204.30. Ordinary cost of:clearing land is about $15 
an acre. Orange lands in full bearing are now selling 
at $1,000 an acre. In the sixth year after planting, an 
income is to be expected from the orchard, which will 
increase year after year in proportion to the skill and 
care displayed in cultivation. 

—_—_——_—+ ora - 

The new Morningside exchange of the New York 
Telephone Company represents an investment of $300,- 
000 and has a capacity for 72,000 wires. It is located 
on 124th Street near Seventh Avenue, and has just 
been opened for use. The switchboard alone cost 
$125,000. It is equipped with a newly patented device, 
by means of which any of the subscribers on a party 
line may be called up without ringing the bells of 
the others. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

CULTIVATOR.—G. K. SPITZENBERG, Fors- 
thaus Linzmiihle, near Pfaffendorf, Branden- 
burg, Germany. Primarily this implement is 
for forestry cultivation, but may be used also 
in agriculture and horticulture. The soil to. be 
treated is loosened and mixed to the required 
depth, by means of rotarily-moving knives or 
blades, without reversing the layers of soil. 
This is done in such manner that (in forest 
soil) the vegetable soil will be most plentiful 
on top and no sharply-defined line will exist 
between loosened and unloosened soil. Pressure 
is then brought to bear on the loosened soil, 


which is finally covered with a fine loose 
granulated layer. 
BAND-CUTTER AND FEEDER.—J. HH. 


FLORENCE and J. E. MISNER, Wichita, Kan. 
In the operation of this machine, the straw 
carrying the grain is fed to the endless carrier 
and is carried upward to the _ band-knives, 
which cut the bands. Thence it passes to one 
of the retarders near to the upper right-hand 
end of the carrier, this retarder having consid- 
erable speed, after which it passes over this 
to the other retarder, which has a comparative- 
ly slow speed, and thence to the wheat-wheel, 
the straw being operated upon by the rotary 
knife. The straw-gate prevents the straw from 
passing through, so that the knife acts direct- 
ly upon the straw; otherwise the device works 
as any other similar feeder. 


Dentistry. 


MANUFACTURE OF DENTAL CROWNS.— 
E. V. WiLLIAMS, Argyle, Wis. Practically em- 
bodied in the patent here presented are certain 
new and useful improvements in the manufac. 
ture of dental crowns, whereby a seamless 
crown is produced conforming in every detail 
as nearly as possible to.the original tooth. 


ARTIFICIAL TOOTH.—W. F. WHEELER, 
Spencer, Mass. Mr. Wheeler furnishes in his 
dental invention new and useful improvements 
in artificial teeth whereby their cost is greatly 
lessened, and at the same time a very strong 
and durable attaching stud is provided. The 
stud can be made of less expensive metal 
than that required for the socket, and as both 
are not made of the same expensive material 
it is evident that the tooth can be very cheaply 
manufactured. 


Electrical Devices. 


ELECTROHYDRAULIC VALVE.—C€._ EN- 
BERG and J. ERICKSON, St. Joseph, Mich. This 
invention relates to an appliance operated by 
electricity for opening and closing a valve for 
a hydraulic conduit or analogous structure. 
By aid of the mechanism of this device, an 
operative may open and close any hydraulic 
valve, however cumbersome, by the mere pres- 
sure of a fimger. If desired, the wires may 
be run any ‘length, and the operative be able 
to actuate the valve from such distance. 


Engine Improvements, 

EXPLOSIVE - ENGINE.—J. WILLOUGHBY, 
Brooklyn, N. Y. In its preferred form this en- 
gine embcdies a double crank-shaft to which 
are connected the rods of four pistons, work- 
ing, respectively, in four cylinders, and giving 
four impulses to the shaft during every revolu- 
tion. By air compressing means the products 
of combustion are swept out of the cylinders 
immediateiy before fueling, which operation is 
controlled by a cam working in time with 
the movement of the cam-shaft. 


APPARATUS FOR TESTING PRESSURE- 
GAGES.—A. G. Woop, New York, N. Y. The 
device enables an inspector to make a quick 
connection with the gage to be tested without 
disturbing the gage’s position or connection to 
accurately test the gage, and in case of such 
gage being located on a locomotive, for in- 
stance, to allow of testing it along the route, 
whether the engine be dead or under steam. 


AUTOMATIC = CYLINDIER-COCK.—P. L. 
JONES, Memphis, Tenn. When water of con- 
densation collects and is allowed to remain in 
steam-cylinders it will form a resisting me- 
dium that is only slightly compressible and 


frequently causes cylinder-heads to be forced! 


off by the reciprocating action of the piston 
within the cylinder. Mr. Jones’s device will 
automatically drain off the water of conden- 
sation which may collect in a steam-cylinder. 
The contrivance may he operated by hand 
to drain off any water of condensation when 
the engine is not running. 


Hardware. 

NUT-LOCK.—W. Nosier, West Union, W. Va. 
The inventor adapts this improvement for gen- 
eral application to screw-bolts without altera- 
tion of the bolts and also upon square or hexa- 
gonal nuts with but slight change. that will 
not materially add to cost of production, the 
nuts being held at any desired point on the 
bolt thread against displacement. but capable 
of removal by a suitable wrench. 


SPIKE-PULLER.---T. G. Brown. Gillespie- 
ville, Ohio. Certain details of this tool pro- 
vide increased usefulness over those hereto- 
fore made and at the same time afford maxi- 
mum strength to withstand rough usage. Ad- 
justing means are provided by which the pivot- 
ed: jaw may be set as desired to insure proper 
gripping action. The puller will effectively 
grip hard and smooth spikes and spikes of vary- 
ing . sizes. 


Miscellaneous. 


GALLEY.—P. J. Cooney, Philadelphia, Pa. 
The. improvements in this invention are direct- 
ly allied to the printing business, and more 
particularly to the production of a galley hav- 
ing an efficient lockup so arranged as to avoid 
distortion of certain delivate parts of the 
galley. The quoin, screw, and all parts of the 
device are non-detachable, so that the user al- 
ways has a complete galley ready for use. 


VITRIFIABLE PHOTOGRAPHIC DECORA- 
TION.—L. CraptreE, Newark, N. J. Icmbodied 
in this invention are new and useful improve- 
ments in vitrifiable photographic decoration 
for producing photographs especially designed 
for decorative effects on china, glass, earthen, 
and stone wares, enameled metals, or other 
material yielding to vitrifiable decoration, the 
photograph appearing indestructibly on the 
finished article in a desired color and without 
a gelatin carrier. 

COOLER.—F. GUTTENBERG, Brooklyn, N. Y. 
This is a portable device arranged to keep the 
liquid cold without danger of becoming con- 
taminated by ice or other cooling medium, the 
construction allowing quick removal of an 
empty receptacle or the ready insertion of one 
filled with plain water, or liquid, to be cooled. 


OBSTETRICAL SHEET.—SaraH  FAULK- 
NER, New York, N. Y. Incorporated in this 
sheet is a pad of two or more, preferably six, 
sections or members placed one upon the other 
and so attached that a solid section may be 
quickly and easily removed, exposing a lower 
and clean section. The several sections are so 
constructed that they will be comfortable to 
lie upon and of an absorbent nature with pro- 
tective covering, which will prevent one section 
soiling another or the bedding. 


RIDING-STIRRUP.—W. G. Mtrpeuy, Yank- 
ton, S. D. A rider wearing an ordinary boot, 
shoe, or any footwear, can use this device with 
ease and freedom, as the movable shield is so 
shaped that it conforms to the instep, and a 
broad convex surface minimizes the friction on 
the foot. The stirrup resists the strain or 
pressure of a falling horse, and the shield 
tends to brace and strengthen the side portions 
of the stirrup which will not give way and 
break when fallen on. The shield has a free 
swinging play in an upward and rearward di- 
rection; but is so disposed that the upward 
movement is limited or arrested by the co- 
operation of the stirrups in order that the 
shield may be prevented from moving too far 
and to cause it to drop by gravity back to its 
normal operative position. 

SUSPENDERS.—I. WEcHSLER, Brooklyn, N. 
Y. This invention bears particularly on im- 
provements in the back rings for suspenders, 
the purpose being to provide a back ring so ad- 
vantageously arranged that the suspenders may 
be turned in it and held in position to pass 
over the wearer's shoulders or turned and held 
in position to serve as a belt. 


DISPLAY-CABINPT FOR  RIBBONS.-—N. 
Laron, Earlington, Ky. Mr. Lafon has pro- 
duced a ribbon-holding device that will exhibit 
the ribbons while in wrapped-up condition, and 
he has aimed to provide a cabinet with fea- 
tures that adapt it for convenient service to 
expose the end portions of ribbon bolts for 
inspection while in the cabinet and to suffer 
the removal of any bolt or ribbon, as may be 
desired. 

CHAPLET AND SIIRINE OF THE HOLY 
ROSARY.—T. Savutt, New Haven, Conn. The 
purpose of the inventor is to here provide a 
new and improved chaplet and shrine of the 
holy rosary designed for devotional purposes 
and arranged to enable a person to successively 
display pictures of a religious character one 
at a time and in proper order, according to the 
designated devotional exercise. 

‘SLED ATTACUMENT.—E. C. Wurrney, 
West Fitchburg, Mass. ‘To prevent sleds from 
sluing or moving sidewise and at the same time 
to avoid complicating or increasing the cost 
thereof, the invention provides a gripper-plate 
of such novel form and arrangement that when 
the sled moves straight ahead the plate lies in 
inactive position, but as soon as the sled be- 
gins its sidewise movement the gripper-plate 
automatically becomes active and firmly grips 
the surface on which the sled is running, thus 
preventing sluing. The attachment is mainly 
intended for use in logging and other sleds 
carrying heavy loads, although it is applicable 
to sleds of all sorts. 


LANTERN-FRAME FOR LAMP-CHIMNEYS. 
BE. F. Weripic. New Orleans, La. This in- 
vention is a lantern-frame, consisting of a 
base, wires rising from the base to a height 
to extend above a lamp-chimney, and a spring- 
bail connecting the wires and composed of 
crossed arms, a coil integral with the arms 
and forming a finger-hold, and a ring embracing 
the arms at the point of crossing. The frame, 
In connection with a crimp-top chimney and a 
candle, will form a very serviceable lantern. 


RULER.—T. Rausay. Invercargill, South- 
land, New Zealand. Mr. Ramsay's improve- 
ments relate to rulers used in ruling and 


measuring paper and for analogous purposes. 
The invention belongs more particularly to 
that type of rulers in which there are two 
members, together forming a square. ‘lo per- 
sons accustomed to use rulers it will be readily 
apparent that this device can be applied to 
many uses. 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the nawe of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries tor certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once und we will 
send you the name and address of the party desir- 
ing theinformation. In every case it is necese 
sary to give the number of the inquiry. 

MUNN & CO. 


ea ee ae 
Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 3805.—For a machine for cutting 
fruit into cubes about 3¢ of an inch in size. 


For hoisting engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 3806.—For manufacturers of inclin- 
ed stairways or elevators. 


“U.S.” Metal Polish. Indianspolis. Samples free. 


Inquiry No. 3807.— ora machine for embroider- 
ing monograms, etc., on handkerchiefs, table linen, etc. 
Coin-operated machines. Willard, 284 Clarkson St., 


Brooklyn. 


Inquiry No. 3808.—For makers of elastic and all 
kinds of webbings. 


Dies, stampings, specialties. 
Racine, Wis. 


L. B. Baker Mfg. Co., 


Inquiry No. 3809.—For manufacturer of small 
motors and dynamos, also address of firm who makes 
Porter motors. 


Blowers and exhbausters. 
Exeter, N. H. 


Inquiry No, 3810.—For makers of smal! hardwood 
cases. 


Handle & Spoke Mcbhy. 
Chagrin Falls, O. 


Exeter Machine Works, 


Ober Mfg. Co., 10 Bell St. 


Inquiry No. 3811.—For manufacturers of papier 
maché frames. 

Sawmill machinery and outtits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Tuqniry No. 3812.—For a machine for weaving 
wire and wooden slats. 

Manufacturers agricultural implements for export. 
Hobson & Co., 17 State Street, New York. 

Anquiry No. 3813.—For parties who furnish mate- 
rial for fitting up an open hearth acid and crucible steel 
casting plant, using fuel oil. 

For Machine Tools of every description and for Ex- 
perimental Work call upon Garvin’s, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 3814.—For firms dealing in materials 
used in photogravure. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3815.—For dealers in all parts of 
watches and clocks, 

SAW MILLS.—With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 3816.—For manufacturer of small 
motors and turbines. 

PATENT FOR SALE.—No. 699,938. Entire or by State 
and county rights. Address E. H. Truax, 953 Warren 
Avenue, Chicago, III. 

Inquiry No. 3817.—For manufacturers of small 
mills for wet grinding suitable for experimental work 
in glass and pottery. 

For SALE.—Brick factory 22,000 feet space, power 
plant, side track. Immediate possessiou. EF. A. Clark, 
184 Dearborn Street, Chicago. 

Inquiry No. 3818.—For manutacturer of fancy 
silk cord and narrow tape. 

Hand machines for markmg and for cutting ovals and 
circles in all kinds of sheet material. Price reasonable. 
F. W. Starr, Springfield, Ohio. 

Inquiry No. 3819.—For manufacturer of “ Star” 
foot power acrew-cutting lathe. 

Manufacturers’ Advertising Bureau, 
‘l'rade mediums a specialty. Jowest known rates. 
ferences. Correspondence solicited. 

Inquiry No. 3820.—For manufacturer of solar 
motors. 

Manufacturers of patent articles, dies, stamping 
tools, ligbt machinery. Quadriga Manufacturing Com. 
pany, 18 South Canal Street, Chicago. 


Inquiry No. 3821.—For firms making compressed 
air machinery. 


New York. 
Re- 


Crude oil burners for heating and cooking. Simple, 
efficient and cheap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D.C. 

Inquiry No. 38:2.—For makers of stenciling ma- 
chines. 

PATENT FOR SALE OR ROYALTY.—Waterproof, mal- 
leable iron truck and cap for flag staffs. Andrew A. 
Brengel, 123 North Street, Jersey City, N. J. 

_ Inquiry No. 3823.—For makers of envelope-mak- 
ing machinery. i 

‘Tbe largest manufacturer in the world of merry-g0- 
rounds, shooting galleries and hand organs. I or prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 3824.—Ffor manufacturer of machin- 
ery for making wooden faucets. 

‘The celebrated “ Hornspy-Akroyd’ Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No, 38:25.—For makers of coal conveyors 
or elevators. 

WATER POWER FOR SALE.—Reliable 1,500 horse 
power located in State of New York. Owner would 
equip andrent power. Davidson, Box 773, New York. 

Inquiry No. 38:26.—For makers of vending or slot 
machines. 

W ANTED.—One of the “ Simple Electric Motors” de- 
scribed in the Scientitic American Supplement, April 
14, 1888. State price and what year the motor was made. 
The older the better. Address Motor, P.O. Box 173, 
New York. 

Inquiry No. 3827.—For manufacturer of artistic 
furniture hardware, drawer handles, hinges, etc. 

Wanted—Revolutionary Documents, Autograph Let- 
ters, Journals. Prints, Washington Portraits, Early 
American [Illustrated Magazines, Early Patents signed 
by Presidents of ‘the United States. Valentine's 
Manuals of the early 40’s. Correspondence solicited. 
Address C. A. M., Box 775, New York. 


tnaquiry Ne. 3828.—For manufacturer of pipe or 
bolt machine that cuts two threads at once. 


$2" Send for new and complete catalogue of Scientific 
and otber Books for sale by Munn & Co., 361 Broadway, 
New York. Freeon application. 


Inquiry No, 38°29.—For dealers in parts for direct 
current motors, using primary battery. 

Inquiry No. 3830.—For mannt act urer of balloons 
and silk for same, niso dealers in rub ber tubing, 

Inquiry No. 3831.—For address of parties that 
furnish power plants. 


Tnquirv No. 3832.—For wakers of small bicycle 
pumps, etc. 


Inguiry No, $%33.—For address of builders of iron 
and steel piers. 


Inquiry No. 3834.—For manufacturers of funcy 
metal novelties, 
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HINTS TO CORRESPONDENTS. 
Names and’ Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in ow columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(8843) A. C. A. writes: Is it pos- 
sible to use watchcase telephone receivers as 
transmitters, and if so, how? A. It is pos- 
sible to use a telephone receiver which con- 
tains a magnet and a coil as a transmitter for 
short distances. But such an arrangement is 
not used even for short distances, because the 
microphone is much more sensitive as a trans- 
mitter. This is used in some form in almost 
every transmitter in the country. 


(8844) A. L. asks: Can any other 
metal be used in the elements of the Idison 
storage battery instead of nickel and. iron, 
provided one is a superoxide? If not, why so? 
Could not the same metal be used in both ele- 
ments provided again that one is a peroxide? 
Could not an oxide be used instead of a per- 
oxide? A. No other metals can be used in the 
Edison storage battery than he has used, else 
it is no longer an Edison battery. There are 
metals which can be used for storage cells. It 
is, however, most probable that the most effi- 
cient have now been tested, and that none so 
good as these will be found. This will not 
however discourage inventors from still search- 
ing and trying to discover other forms. If a 
metal forms two oxides, it can be used for both 


plates. Treadwell’s “Storage Battery” treats 
the subject quite fully. 
(8845) W. S. O. asks: About how 


many ampere turns will it require to economic- 
ally saturate a solid soft-wrought iron or steel 
core, 44%, inches by 10 inches long, to be used 
as a field core for alternating generator of the 
induction type? A. About 750 ampere turns 
will be required to bring a bar of iron 4%4 
inches in diameter and 10 inches long to prac- 
tical saturation. 


(8846) E. F. asks for the dimensions 


of a spark coil, size and amount of wire, also 
how long the core should be. Is there any 
insulation between primary and _ secondary 
winding? A. Jump spark coils are made in 
all sizes according to their use. Norrie’s ‘In- 
duction Coils,” which we can send you for $1, 
gives full details for lengths of spark up to 
12 inches. The details of construction are 
quite too long for a letter. A coil giving an 
inch and one-half spark is described in our 
SuPPLEMENT No. 160 and one giving a 6-inch 
spark in SUPPLEMENT No. 1,124. These papers 
are ten cents each. Our SuppLeEMENT, No. 
1,402 has a valuable article upon the cores of 
coils and data for the winding of a full series 
of sizes. You may find all the instruction you 
require in this article. Strong insulation is 
always used between primary and secondary in 
large coils. 


(8847) F. M. F. asks how the black 
lead is applied to wood in making electrotypes. 
I desire to copperplate wood, but am unable 
to get good results, owing to trouble in coat- 
ing same with the black lead. A. Stir the 
black lead into melted wax, and apply this 
coating while warm; if it cools off too rapidly 
and is found to crack, a small amount of 
Venice turpentine can be mixed with the wax. 


(8848) W. F. B: writes: Will a 
Fuller battery answer for an electro magnet 
described in “experimental Science’ instead of 
the bichromate of potash? 1 am unable to get 
a battery of that description with carbon in- 
side and zinc outside; they are all made the 
reverse. Does the core of this magnet get sat- 
urated, and refuse to hold the armature’? A. 
A Fuller bichromate battery will answer -per- 
fectly for the electro-magnet in ‘Ixperimental 
Science.’ A bichromate battery with the car- 
bons on the outside of the zine is just as good 
as any. It is the way they are usually made. 
Your idea of a magnet core is erroneous. ‘The 
more strongly it is magnetized the more strong- 
ly it attracts, until a point of: saturation is 
reached, when no further increase takes place 
ard the attraction remains the same. If it 
does not attract at all, it is because there is 
no current flowing through the wire. 


(8849) W.H. V. T. asks how to wire 
a clock to ring bells every hour. A. A clock 
can be wired to ring bells at equal Yntervals, 
as of an hour, by causing the minute and 
to close the circuit. This can be dene out- 
side the dial by a piece of watch spting bent 
so that the hand touches it. and makes:a brief 
contact. It can be done on the inside of the 


‘ease by a pin on the wheel which mé@ves the 
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minute hand. These arrangements’ require 
some ingenuity to make them work, and may 
alter the time-keeping qualities of the clock. 
The more complicated devices can be had from 
manufacturers. These are more reliable and 
satisfactory. 


(8850) G.S. J. writes: What current 
will you get off the secondary of an induction 
coil, if the primary is charged with a battery, 
the current run through a vibrating circuit 
breaker, being alternating or interrupted’? If 
an alternating current is put in the primary of 
a transformer, will you get an alternating or 
direct from the secondary? A. The secondary 
current from an induction coil is direct, but 
interrupted when the spark terminals are far 
enough apart, so that the spark at the making 
of the vibrator is suppressed, When the spark 
terminals are near together, a spark is given 
at both the make and the break and the cur- 
rent is alternating. If an alternating current 
is sent into the primary, no vibrator is used 
and the secondary current is alternating. 


(8851) E. W. wants the best recipe 
for a paint to protect iron pipes from salt 
water. <A. A series of relative tests made some 
years ago by an English chemist showed that 
red lead and raw linseed oil, or red lead and 
barytes with raw linseed oil, gave the best re- 
sults. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


February 10, 1903, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 


Abdominal supporter, D. Gleason.......... 720,342 
Addressing and assorting machine, L. A. 


ARNOW.? 4622625, cid She as eet e ees Aes See 
Air moistening apparatus, <A. se 
Amusement apparatus, T. Folks 
Armature band, J. J. Wood 
Armature banding device, J. J. Wood 

Armature, drum, H. A. Baleome.......... 720,511 


Auger, earth, A. L. I<itselman... 720,255 
Augur, spoke, J. M. Brown...... 720,512 
Bag holder and filler, H. T. Wiley. -. 720,543 
Bale tie, S. T. Green ............ va 720,133 
Baling press, M. D. Hunt ............... 720,148 
Balls, making shells for playing, F. H. Rich- 

ATES ie cersia gieie la cnaiecere miele jaw ese esa sie, does S 720,482 
Bank and register, evclic, 0. R. Myers.... 720,456 
Barrel head, G. F. MeKeever .. 720,276 
Barrel washer, S. C. 0. Berg . 720,315 
Basin, catch, L. Skaife 720,290 
Bath tub shower bath attachment, J. Car- 

Michael scsi cea sce see eae ae eee es 719,994 
Battery plates, preparing storage, R. N. 

Chamberlain ........... cc eee eee eee eee 720,326 
Bearing balls, machine for reducing and 

finishing hollow, A. Johnston 720,436 
Bed, folding swing, S. Drubech . 720,410 
Bell, Magneto, C. H. Thordarson 720,082 


Blind and fixings for same, roller, A. FE. 
Millane oo oes cece elon cce tween eases s 720,372 
Bog evener, A. Ixepler.. . 720,525 
Boiler cleaner, steam, R. B. Hodge . 720,252 
Boiler compound, J. Loudenslager . 120,267 
Boiler furnace and flue, steam, F. . 720,418 
Bolster, H. T. Krakau ar . 720,528 
Bookcase, revolving, D. <A. . 8 oad . 720,190 
Bottle capping machine, M. Ik. Noyes. . 720,175 
Bottle closure, E. M. Gilmore ........ .. 720,016 


Bottle, non refillable, R. Koch ..... .. 720,035 
Bottle, non refillable, H. A. Danicls....... 720,230 
Bottle, non refillable, Plummer & Davis.... 720,476 
Brake _ shoe, railway, J. Meehan .......... 720,167 
Brick machine, S. C. Brush .. 720,218 
Broom, R. Rosenbaum ....... .. 720,488 
Brush, Moss & Blanchard ..............05 720,051 


Buckle, cotton bale tie, J. F. Matthews... 720,166 
Buckle shield, D. E. White 720,201 
Buggy seat support brace, J. S. - weeee 120,437 
Burner, H. Oberlin ...............68. .. 720,466 


Button, badge, <A. Phelps .. 720,473 
Cable grip, S. S. McCain ...... .. 720,458 
Cableway, elevated, W. IXirry .. .. 720,443 
Caleulating machine, J. A. Turck. - 720,086 


Camera, H. W. Locke ............. “1 720,040 


Camera, photographic, L. Borsum.. .. 720,217 
Can filling device, W. H. Sedberry....... 720,492 
Can lid or the like, milk, W. Gorman..... 720,421 
Car and air brake coupling, combined 

street, L. C. Cary ........ ee eee ee eee 720,325 
Car bolster, G. H. Goodell .......... «. 720,238 
Car bolster, hopper, A. Christianson...... 720,221 
Car bolster, Hopper, J. M. Hansen .... - 720,246 


Car brake, H. Jones ..........0005 11. 720;151 


Cav brake, R. E. Kimball ........ »» 720,359 
Car brake, emergency, A. Perry we. 720,377 
Car coupling, B. Brand .................. 720,398 
Car despatchers time apparatus, Riggs & 
Hayworth «eas oid oii0e bs tend eee anise a's 720,484 
Car door, Seott & Scholl : ..- 720,289 
Car door, box, E. I, Luce 720,368 


Car draft block attachment, freight, T. M. 
Baughman ...... cece ee eee eee ee 
Car, dump, F. S. Ingoldsby 
Car fender, J. P. Thom.............. 
Car gas reservoir, railway, G 
Car, railway, G. E. Smith ........ wit he 
Car safety brake apparatus, motor, 


: 720,291 


P@@N Dr citi sra 4 /ceale fend, ars ero ar eicd euareres Seara ih 720,376 
Car safety chain fastening, A. Christianson 720,224 
Car step, adjustable, A. J. Coover ......... 720,002 
Car switch, automatic street, L. Devers.... 720,006 
Car with flush door, flat bottom, J. M. Han- 

SOT 6 costes ale Sarre Seite fons ei GUS Sees aces wee Be Sel S as 720,245 
Cars, adjustable stirrup step for, a is 

COOVE | eee Sistas ete gee ahte Rea eae ae 720,001 
Carbureter, C. Robinson .................- ~ 720,485 
Card holder for envelopes or wallets, A 

Bushnell, Jr... cece ec eee eee eee 720,324 
Carpet fastener, stair, C. W. Leslie...... 720,447 
Carriage body, R. Stone ..........ceeeeee 720,294 
Case. See Book case. 

Cash register, B. K. Hoppock ............ 720,431 
Cash register, C. Laurick ....... 720,531 


Casting crucible steel ingots, J. F. MeGrath 720,374 
Casting packing rings, mold mechanism for 


Bes MACK: VA hes ve ih ak Oe hao 720,269 
Catching and delivering apparatus, T. IT. 
Paternal), poco: 5.2 i:4 2606 s.ose ese sate sai dieser) olor ¥is' as 720,058 
Centrifugal separator, P. L. Kimball.... 720,154 
Chalk holder, J. B. Gury ............004- 720,240 
Chatelaine bag, ete., Greenbaum & Kroll.. 720,131 
Chime ringing device, H. A. Wende ...... 720,541 
Chimney top, F.. Wunderlich --@ 720,210 
Churn, T. J. Cheeney ......... «++ 720,513 
Churn dasher, M. V. Wisker «+. 720,545 
Cigar box, H. Hl. Ziemer .............000. 721,390 
Cigar maker’s work box, BE. J. Castillo.... 720,111 
Cigar or cigarette holder, W. FE. Davidson. 720,232 
Clamp, H. F. A. Kleinschmidt ........... 720,256 


Clarifier cover, centrifugal, W. W. Price... 720,479 
Cloth cutting machine, W. Cormany « 720,227 
Cloth folding mechanism, F. D. Tay 720,081 
Clutch, friction, M. Campbell 719,993 
Coal, briquetting, . Waddell 720.088 
Coated articles, apparatus for remov: ng 

plus metal fram. G. Porter 


720,283 


Cock, gas, W. EB. Hawkins .. | 720,027 
Coin bunching machine, J. Ri . 720,070 


(Continued on page 142.) 
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AMERICAN LIFE 


By OWEN WISTER 


SKookuM SMITH AND Frisco BALpy is the ti 


Frisco are friends of The Virginian, and are the 


By WILL PAYNE 


TaAves oF Biue RipcE: Six independent 
stories, which follow the rising fortunes of a 
printer’s devil, and show how success and fame 
were won in the early days of the West. 


By EMERSON HOUGH 


THE Lawat HeEart’s Desire: Tellshow 
Justice first got a foothold in a little 
mining town and how herchampion, 
Dan Anderson, secured the ac- 
quittal of his friend Curly, at 
whose door was laid the 
sudden death of apig. 


week. Everybody 
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THE SATURDAY 
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Every Week from the time your 
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For Only 50c 


story in the series that Mr. Wister is now writing for this magazine. Skookum and 


THE SATURDAY 
EVENING POST 


Is a Superbly Illustrated Weekly Magazine. 
Half a million copies sold every 


regular subscription price is $2.00 
ayear. In clubs of 4 or more, 
$1.25 each. All newsdealers 
have it at 5 cents the copy. 


is received 
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tle of the next 


heroes of some surprising adventures. 


By GEORGE ADE 


Ta.es oF a Country Town: Only a hu- 
morist like George Ade could finda village boast- 
ing six characters with histories as plausible,and 
yet as absurdly funny,as those told in this series. 


By F. HopKinson Smith 


Another popular contributor to the maga- 
zine is Mr. F. Hopkinson Smith. His 
next tale,entitled A Point oF Honor, 
is a clever, humorous story, which 
centres around a French duel 
over an absurd misunder 
standing. 


is reading it. The 


lishing Company 
Iphia, Pa. 
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00D or METAL = _-95|WireCloth, WireLath,|* "iw 24.0""° KEROSENE 


Worker's 


Without Steam Power should 
Qse our Foot and Hand Power 
ery. Send for Catalogues 
4:--Wood-working Machinery, 
B—Lathes, etc. 
SENECA FALLS MFG. CO. 
6935 Water St., Scneca Falls, N.Y, 


‘MACHINE SHOP OUTFITS, 
LATHES TOOLS~° SUPPLIES 


ATHES 5° SUPI 


SEBASTIAN LATHE Coca urn 


and Perforated 


Manufacture 


Electrically- 
Wire Fabrics 


CLINTON WIRE CLOTH COMPANY, CLINTON, MASS. 
Boston New York Cuicaco San Francisco A Good Mixer. “he tote 
uniformity 


burns KEROSENE cheaper and 
Send for safer than gasoline. Automatic, 
Catalogue. simple, relinble. No electric hat- 
tery or tlame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, cHarg- 
ing storage batteries, pumping sim 


all power er Purpancs: 
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128-138 More or , New York. 
art dena BY 
U. GOVERNMENT. 
Mighest “Aw ard, direct coupled 
Generator Set, Paris Exposition, 1900. 


f all 
Metal § 
Kinds Gold Medal, Pan-American Ex. 


«by position, 1901. Gold. Medal, Charleston, S. C., Exposition, 1902. 


Welded 


The ‘‘ Wolverine ’’ Three 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
fo the power built, Practi- 
cally no vibration, Absolute- 
ly safe. Single, double and 
triple marine and stationary ¢ 
motors from ¥ to 30 H. P. 
WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 


i|GAS ENGI 


233 E. C 


Ss, Pen Carbon Letter Book 66 ‘CUSHMAN 
ye opies 
: 


our Letters 


While you write. CHUCKS 


All styles and sizes. 


Use any pen suas your own stationery. If your 
stationer does not keep it, write for free specimen of Send for Catalogue. 
work. Beware of infringements. Address Dept. 


Pen-Carbon Manifold Co., 145-7-9 Centre St.,New York. THE CUSHMAN CHUCK CO., 
189 Allyn St., Hartford, Conn. 
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lifton Ave., Cincinnati, Ohio We build patterns for all kinds of machin- 


ery and architecture at reasonable rates. 
We have constructed a line cf machinery 
for the accurate shaping and spacing of the 
} teeth of allkinds of gear- rack and ratchet 
patterns. Superior to band work and much 
cheaper. bBveoklet free. 


BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y. 


oe 


D. L. HOLDEN 
REAL ESTATE TRUST BLDG. PHILA, PA, 
Sie MANUFACTURER 


REGEALED 
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TRUSTWORTHY 


Men and Women find 


ser PROFITABLE 
EMPLOYMENT 


Selling Aluminum Cooking Uten- 

sils. 100 different styles. ighest 

grade made. Cannot rust, crack 

or scale. Handsome as silver and 

4 tines lighter. Last a lifetime. 
Our new methed: makes work 

easy, pleasant and profitable. 
Best offer you ever had. 
Write to-day. 


Aluminum Cooking Utensil Co. 
District 5, Pittsburgh, Pa. 


) IT’S A HOUSEHOLD MECESSITY 


} The health of the family depends 
f upon the purity of the drinking 

water sup iy All germs are easily 
eliminated by the simple use of a 


BERKEFELD FILTER 


the water passing through Infusorial 

Earth which retains allgerms and every 

atom of solid matter. (Circulars free. 
BERKEFELD FILTER CO., 

4 Cedar Street, New York. 


H. L. F. TREBERT CO. 
10, 20, 30h. p. Engines for Auto- 
mobiles and Launches, wtth trans- 
mission gear complete, with three 
ig forward and one reverse, of 
the French tyes Can be attached 
ii hout any 


Our Engine and Gears are same 
as the latest French production. 


ROTARY ENGINES.—ARTICLES ON 
this type of engine, giving many details and illustra 
tions, are contained in SUPPLEMENT Nos. 1158, 
1186, 1193 and 1309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 


Upright Drills... 


Complete line, ranging from our New 
Friction Disk Drill for light work to 42inch 
Back Geared, Self Feed Drill. Send for 
Catalogue and Prices. 


W.F. & JOHN BARNES CO. 
(Established 1872) 
1999 Ruby St., Rockford, Il. 


FOR NOTHING. 


$5 We have paid that sum several times 


formation than is contained in our grand 

How to Make Money with Poultry and 
»* 8x11 inches, 196 pages. It has 12 
special chapters by the best experts in the country 
covering the entire poultry subject. Over 300 illus- 
trations and photographic views of the Largest and 


Most Successful Poultry Plants in this and other 


Supplied 
countries. Tells about the CYPHERS INCUBA- - Moisture 
TORS. It wi ent FREE POSTPAID for the 
next 30 days to all who mention this'‘paper in writing. Address nearest office. 
CYPHERS INCUBATOR COMPANY, 
Buffalo,N.Y. Chieago,Ill. Boston,Mass. New York,N.Y. 


Howard Two and Four Cycle 
MARINE 


AND 


AUTOMOBILE 


MOTORS 
Write for Cat. 
Grant Ferris Co. 


Troy, N. Y. 
RAN FLEXIBLE JOINT 


tor Steam, Air or Liquids. 
Made in all sizes to stand any desired 
pressure. 


Moran Flex 
149 3d E: 


ible Steam Joint Co.. Inc'd, 
ast. St.. LOUISVILLE, Ky. 


BARKER MOTORS 
(to 8H. P., $80 to $220 


Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 


Launches, Valves, Specialties. 
C. L. Barker, Norwalk, Ct. 


WORKS LIKE A CHARM. 


Perfect satisfaction is experi- 
enced using our No. 5, 6 or 9 
Hand Pipe Threading ond 
Cutting Machines. Cran. or 
ratchet power. Gears housed 
from dust. Chasersset by grad- 
uation to any alee can be re- 
leased from threading while in 
motion, opened to permit pipe 
being cut, and instantly closed. 

tH Sena Jor Free Catalogue to 
The Merrell Manufactur- : ami 
ing Co., 501 Curtiss Street. Toledo, Ohio. 


A Handy Book 
To Have 


Montgomery & Co.’s Tool Catalogue 


It_is illustrated throughout and de- 
scribes and prices Tools. 704 pages, 6: 
#4 ins. The latest edition, with 
count sheet by mail for 25 cents. 

MON’ 0. 
EdD 105 Fulton Sty New York Clty. 


™JOOL 
CATALOGUE 


MOM on va(s 


Fulton 8t., 


Write for 
illustrated 
booklet W free. 


JOSEPH DIXON ORUOIBLE CO., 
Jersey City, N. J. 


Coin slot device, F. B. Hoffman 


Coke, etc., apparatus for cooling, 

Pik@s7) 3 fs 3c jsds sists Sek oie bela eee 720,065 
Commutator meter, J. F. Kelly .......... 720,152 
Compound expansion fluid engine, F 

R:. “Goodfellow. scien eae ate eee’ 720,343 
Concrete block mold, E. W. Seamans 270,536 


Continuous press, J. Ingleby ss 
Core anchor, sand, J. G. Emrich 

Corn eradicator, J. B. Abler 
Corn shock frame, H. H. Schenk 


720,150 
++ 720,011 
«+ 720,311 
- 720,072 


Corner post pocket, A. Christianson . 720,222 
Corset, L. Lawrence ...........ece eee eeee 720,363 
Crane, high speed train staff, T. H. Patenell 720,059 
Crate, folding, G. J. Cline............... 720,328 
Crushing mill, H. U. Prindle ..... -» 720,480 
Culinary device, A. M. Stocking .. 720,293 
Cultivator, Haiman & Murray.... «. 720,135 
Cultivator, T. Hansen ........... «- 720,247 
Cultivator, lister, A. C. Lindgren . 720,266 
Cultivator, middle, M. A. Piper . 720,066 
Cultivator, tree, J. M. Collins 720,113 
Current regulator, J. J. Wood 720,305 
Currycomb, C. Lind ........... 720,448 
Curtain pole, Hunt & Russell..... se eeeeee 720,354 
Curtain pole hanger, R. A. E. Reigard.... 720,069 
Curtain pole, window, T. Hoffman ........ 720,430 
Cutter. See Twine cutter. 
Cutter guard, A. Lemmon ................ 720,039 
Cyanogen compounds, producing, J. Bueb.. 720,402 
Cycle propelling gear, D. E. Norton....... 720,278 
Davit for ships, boat, N. Murchison...... 720,274 
Deaf and blind mutes, communicating lan- 

guage for, J. Reese ........ . 720,068 
Decoration, festoon, W. C. Lucas 720,367 


Dental charcoal point L. Arndt - 720,394 


Dental impression cup, G. A. Brou ee 720,105 
Die socket, G. A. IXenner .............0005 720,441 
Display cabinet, J. H. Tracey ...... . 720,504 


«+ 720,411 
«+. 720,119 
++ 720,389 

+ 720,026 
720,345 
720,351 
720,298 


Display cabinet, hat, A. R. Du Boise. 
Display case, J. J. Donnelly 
Display clamp, A. L. Young 
Display counter, I. N. Landauer 
Display package, P. R. Hazeltine......... 
Distribution system, A. S. Hubbard. .720,350, 
Doffer, fiber machine, D. M. Sullivan 
Door closer and check, A. J. Rosentreter.. 720,489 
Door operating appliance, F. L. Brewer... 720,399 
Door or window, screen, L. H. Hixson . . 720,144 


Draft equalizer, Lawrence & Vincent..... 720,037 
Draft gear, hydraulic, P. H. Peterson.... 720,472 
Draft hook, emergency, C. Wahl...720,198, 720,199 


Draft rigging, H. T. Krakau, 
720,526, 720,527, 

Drill apparatus for drilling rock, mining, 
ete., Box & Sayer 
Drill blank twisting machine, R. lL. Barclay 
Drill straightening machine, twist, R. L. 


720,529 


720,319 
720,988 


BAT ClAY~ ~ 4.56 5s os. 55 hao Sea ea eae alee wees 720,215 
Driving band, G. Fouillaron ....... -- 720,340 
Dust arresting bag, J. S. Thurman.. ... 720,084 
Dust catcher and blast heater, combined, 

Koch & MacDonald ................68- 720,257 


Dyeing, increasing the fastness of indigo, 

A. J. Stiegelmann .................64- 720,501 
Educational art text sheet, W. Seegmiller.. 720,187 
Educational device, W. C. Williams ...... 720,510 
Egg or fruit case, W. Wilson ........... 720,206 


Elastic bands to articles of manufacture, 


machine for applying, M. Setter ...... 720,493 
Electric cable, R. F. Hall .......... .. 720,023 
Electric controller, R. W. Brown .. 719,991 
Electric furnace, J. F. Hammond .. .. 720,024 
Electric motor controller, O. Holz . .. 720,029 
Electric switch, R. N. Chamberlain. «. 720,327 
Electrical apparatus, apparatus for m rd 

coils for, E. L. Aiken..............06 720,092 
Electrical apparatus coil, E. L. Aiken ... 720,093 
Electrical distribution, self regulating sys- 

tem of, A. S. Hubbard .............. 720,352 
Electrical knife switch clip, C. D. Platt .. 720,475 
Flectromedical apparatus, G. S. Rider.... 720,483 
Elevator, A. B. Roney ..........eeeee eens 720,487 
Elevator brake attachment, G. W’. Chamber- 

NAT Bes A eiere misses aie ener ote Ce Roe 720,403 
Elevator safety attachment, W. O. Day... 720,332 
[nd post pocket, A. Christianson.......... 720,223 
Engine speed regulator, explosive, L. A. 

RAY OT a fees vie bic a caste Siow a akaee Beale . 720,126 
Engine vaporizer, gasoline, G. . Ede..... 720,336 
Engines, means for controlling fluid pres- 

sure, H. Swanton ..............e cece 720,299 
Envelope opener, P. G. Muenchinger. - 720,049 
Envelope, safety, G. W. Fletcher......... 720,413 
Envelopes, papers, etc., holder for, A. Bur- 

BOT rods Savini ea acne on ays sol Sis ova Sal oda euseleve. Ws) s ele stis 720,109 
Evaporating apparatus, O. M. Nilson .. 720,465 
Evaporating pan, J. E. Burnett ..... - 720,323 


Fastener, L. W. Luellen............. . 720,451 
Feed roll, G. A. Ensign, reissue...... .. 12,080 
Feed water heater, I. Watts ........ . 720,200 
Fence, portable, J. C. Simmons .......... 720,077 
Fertilizer distributor and corn planter, com- 

bined, L. C. Gillespie ............... 720,420 
Figure or show stand, adjustable, C. Dargie 720,231 
Film washing and drying device, E. W. 

NEWCOMD?! iieiiie ese 5 Ss cle seatete » sa rcueracens 720,464 
Fire and police alarm call system, W. J. 

Hofstatter.- sA84 ook Sense sens eee 720,347 
Fire escape and ladder, H. Bracklo ........ 719,999 
Fire escapes, life saving apparatus for use 

in connection with, J. Haswell....... 72,519 
Fire extinguisher, automatic stationary, W. 

PESty Gaon Lksih Mee a btn eons 720,013 
Fire extinguisher truck, R. M. Green . «. 720,422 
Fish hook, M. J. Amsden ........... ++ 720,392 
Tish hook, W. G. Little ...... » 720,449 
Fish hook releaser, J. Halliran........... 720,136 
ish skinning and sealing device, I<adletz 

Oo Ue res 22520 so hs iether he wate easter oases 720,429 
Fishing reel side plate, J. KE. Ptlueger - 720,063 


1) 720,132 
719,997 


720,186 
720,080 
. 720,334 
720,044 
720,122 


« 720,288 


Flower holder, F. W. Green 
Flue stopper, J. L. Clark 
Fluids, apparatus for electro endosmotically 
freeing materials from, B. Schwerin.. 
Fly escape attachment for window screens, 
We HS Spake’ a. eases eed cite dis sieisoed eats 
Fly killer stay, B. F. Douglass 
Folding bench, W. A. K. Martin 
Food products, preparing cereal, J. B. Espey 
Frame. See Corn shock frame. 
Fruit pitter, O. L. Scott 


Furnace, G. W. Lyon ......... 720,370 
Furnace apparatus, Foote & Ro 720,125 
Furniture, convertible, G. Brown ....... 720,230 


Fuse box, electric, T. Van Aller 720,087 


Fuse head and fuse, electrical, Schmitt & 
Krannichfeldt:-.2... feces sees Sei nie oe 720,073 
tame apparatus, G. E. Mellen .... . 720,533 


Garment banger, A. F. Barnum 720,396 
Gas burner, U. S. MeCormick 720,275 
Gas burner cap, incandescent, J. N. Webb. 720,539 
Gas generator, acetylene. J. K. Rush.... 720,180 
Gas light fixture, incandescent, J. Hutchin- 

GON) assis ols ove o's 3 40.003 era's. 68 5% bya alae e's" 8\6 720,433 
Gas mixer, convertible, W. E. Guese. - 720,134 


G. 


Gearing for centrifugal machines, 


"ANGEPSSOD). exc. o- Seles oie mate eds aaa nese ieee eae 720,094 
Gin saw sharpener, J. S. Garner......... 720,416 
Glass, curvilinear corrugated prismatic, C. 

Cin: Hartung: sie eee ste ocd ba Seite See 720,139 
Glass, curvilinear prismatic, C. C. Hartung 720,138 
Glass making apparatus, sheet, Frink & 

JOOS RA ato oa ete eat stay ota Seon he es Silat 720,517 
Globe holder, B. M. Windoes .. 720,544 
Golf game, indoor, H. H. Taylor . 720,191 
Governor, engine, O. Hove ..............66 720,432 
Gravity, apparatus for demonstrating the 

laws of, J. S. Hemenway ........... 720,426 
Grinding and polishing machine, . 

Wells + 720,509 
Guide wheel and guide, 720,454 
Guns, etc., apparatus for 

of, Ax He BMmery: coiccieecieic cach siereeeas ees 720,337 
Gyrating machine, G. W. Combs 720,114 
Hair fastener, J. Erikson ............... 720,515 
Hammer handle safety fastening, F. Straub 720,297 
Hammers, machine for manipulating auto- 

matic, C. R. McKibben.............. 720,052 
Harvester, J. F. Appleby ...... .. 720,214 
Harvester, corn, W. E. Koch.. « 720,444 
Uarvester, grain, J. F. Appleby .. 720,096 
Hat pin, J. A. Hamelback..... «. 720,423 
Hatchway gate, Bayer & Wigan. -» 720,216 
Hay press, J. W. MeNair. . 720,055 
Hay tedder, S. B. Bamford..... - 720,098 
Heat bath, radiant, M. Joachimson. . 720,357 
Heat distributor, A. Herig .............. 720,346 

(Continued on page 148) 
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The coat may not make the 
man, but a few coats of 


Patton’s 
SUN-PROOF 
Paint 


make the house 


Guaranteed to wear for five years. 
PITTSBURGH PLATE GLass Co., Gencral 
Distributers. Send for Book of Paint 
Knowledge and Advice (free) to 

Patton Paint Co., 227 Lake St., Milwaukee, Wis. 


WI 


THE FRANKLIN DYNAMO 


50 Watts, 10 Volts, 5 Amperes 
to 4,000 revolutions. Sete of mate- 
8 finisbed parts, complete machines. 
For amateur construction- very efficient. 
Will drive a dental engine, sewing ma- 
ehine or smal] lathe; run as a generator, 
will furnish current for six 6candle 
lamps. Parts, $3.50, $6.00, $8.50. Com- 
plete, $12.50. Write for circular 9. 


Parsell & Weed. 129-131 W. Sist St., N.Y. 
THE 234 H.P. WEBER JUNIOR PUMPER 


has a capacity of 50 gallons 125 feet and 100 gallons 

67 feet. FE 30 men pumping water. All com- 

lete ready to attach to pump. Uses gaso- 

jinein proportion to water humnped. Weight 

800 lbs. Engine speed 275 revolutions. Can 

be used for other power purposes. Sim- 

ple, safe and economical. Outside di- 

mensions, 9 ft. long, 3 ft. wide, 5 ft. 

high. ity, 25 gallons per 

minute feet. 

Weber Gas and 

Gasoline Engine Co., 
P. 0. Box 1114, 


SPLITDORF: SPARK COILS. 


4s 25 VANDEWATER ST.NY. => 


MACHINES FOR ROLLING 
are SCREW 
THREADS. 


Any size up to 1'' diameter, 3" 
long. Four sizes of machines, 
Iz Send for Catalogue. 


BLAKE & JOHNSON, 
P. 0. Box 7, Waterbury, Conn. 


A FOLDING CAMERA. — WORKING 
Drawings showing how to build afolding camera. A 
practica] paper by an amateur for amateurs. 4 illustra- 
tions. Contained in SUPPLEMENT 10:21. Price 10 
cents. For Sale by Munn & Co. and all newsdealers. 


W F L L DRILLING 


. 
Machines 
Over70sizes and styles, for drilling either deepor 
shallow wells in any Kindof soil or rock. Mounted 
on wheels or on sills. With engine’ or norse powers. 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. 


There is never any question 
about the quality of a 


B. F. BARNES 
UPRICHT DRILL. 


The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
linen in steel and 14 inch in cast iron 
at. a good gait and w'thout strain. We 
build larger sizes and will be glad tu 
send full data on our entire line to 
interested people. 

B. F. BARNES CO., Rockford, Ll. 


California 
Information Free! 


*s[00 
ganado 30% 


The Sacramento Valley 


is picturesque, healthful and productive. No snow or 
ice, richest soil, abundant water, direct transporta- 
tion everywhere, advantages of modern Sacramento 
City, local or Eastern markets and every inducement to 
settlers and investors. Produces Everything grown 
from New England to Florida. All products reach 
highest perfection and mature early. Write for official 
illustrated booklets containing California information to 


General Manager Chamber of Commerce 
75 J Street, Sacramento, Cal. 


D.®2aJd.” 
HANGERS 


are 
BEST. 


SLEEVE 
Absolutely the 
WHY? 
They are Mechanically Correct, 
. Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the best Professionals and 
Amateurs of America, 


Park City Mfg. Co., Inc., Chicago. 


“BEST” LIGHT 


is a portable 100 candie power 
light, costing only 2 cents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
Kerosene. No Dirt. No _Grense. 
No Odor. Over 100styles. Lighted 
instanly with a match. Every 


lamp warranted. 
Agents Wanted Everywhere 


THE BEST” LIGHT CO. 


87 E. 5th Street, 
vANTON, OHIO. 


© 1903 SCIENTIFIC AMERICAN, INC. 


CRAMER 


Crown 
Plates are 
more rapid 
than any 
otherplatein 
the market 
With this 
plate clear 
quick 
printing 
Negatives 
can be 
secured 


ye 


These plates 
are 
especially 
adapted foi 
Tourists 
using 

| Hand- 
Cameras 


<) 


PLATE C0. 


ST. LOUIS, MO. 


Offices in 
New York: 32 East 10th Street 
Chicago: 1211 Masonic Temple 
San Francisco: 819 Market Street 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illuminant, its qualities 
chemistry, pressure of liquefaction, its probable future 
experiments perfo1m edwith it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furn.aces for making the carbide 


as gererators, gasometers, burners, etc. Contained in 
CIENTIZ'C AMERICAN SUPPLEMENT Nos. 9 
1004, 1007, 1012, 1014, 1015, 1016, 1022, 


1035, 1038, 1057, 1064, 1071, 1072, 1082 
1083) 1084. 1085) 1086) 1104) 11347 

1149,1150, 1203, 1204, 1206 and 1209. 
cents each, by mail. from this office, and all newsdealers 


California 
the Golden 


Orchards and Lands 
in the Famous 


Maywood 
Colonies Y 


I can sell you at reasonable prices Orchards 
in bearing which will pay a good dividend 
the first year. Orange Orchards, Olive 
Orchards, Peach, Prune and Almond Or- 
chards. Beautiful home sites, building 
lots, unimproved lands for planting. Write 
for booklet and detailed information to 


C. F. FOSTER 
Department C Corning, Cal. 


Formerly of Foster & Woodson, owners 
and promoters of Maywoop COLONIES 


KNOCKABOUT LAUNCH 


$185.00 complete. 17 feet long. 2h. p. gas en- 
gine. Complete in every detail. A handsome and 
Write for descriptive circular. 


FRED MEDART 
Yachts and Launches 
3545 DeKalb St., St. Louis, Mo. 
Send Stamp for Catalog 


practical outfit. 


MATCH FACTORY.—DESCRIPTION 


of an English factory. SCIENTIFIC AMERICAN SUP- 
PLEMENT 1113. Price 10cents. For sale by Munn & 


Co. and all newsdealers. 
ARTESIAN 


we Oil and Gas Wells drilled. 
yy contract to any depth from 
to 3000 feet.. We also manufac- 
ture and furnish everything re- 
quired to dill and complete 
same. Portable Horse Power 
and Mounted Steam _Drillin 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address + 
PIERCE WELL ENGINEERING AND SUPPLY CO, 
186 LIBERTY STREET. NEW YORK, U.S. A. 


I-BeamTrolleys 


Upto 10 tons capacity. 
Cost Little to Install. 
One Man Can Operate. 


WAREHOUSES, SHUPS, 
Of value anywhere. 


Bulletin No. 12M ready. 
PAWLING & HARNISCHFEGER, 
162 Clinton St., Milwaukee, Wis., U. S. A. 


Patents, Trade Marks, 


COPYRIGHTS, etc.,~ 
Solicitors 


Address MUNN && GO., of Patents. 
Office of the SCIENTIFIC AMERICAN 

861 Broadway, New York. 

Branch Office: 625 F St.. Washington, D.O. 
Hand-book Sent Free on Appitcation. 
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Ky 

mer The Cadillac 
Runabout 


Cadillac 


The Automobile 
that Solves the Problem 


Until the Cadillac was made, all 
automobile construction was 
more or less experimental. This 


machine is made on a new system 
developed from the experiences 
of all previous makers: the faults 
and weaknesses of the old meth- 
ods have been avoided and a new 
ideal of motor travel developed 


that gives a perfect vehicle for 
comfort, speed, absolute safety, 
greatest durability, simplicity of 
operation, wide radius of travel, 
and reliability under all condi- 
tions of roads. You should not 
buy before examining this won- 
derful new machine. Price f. o. b. 
at factory, $750. 

The new tonneau attachment, 
at an extra cost of $100, gives 
practically two motor vehicles in 
one, with a seating capacity of 
two or four, as required—a very 
graceful effect in either use. 
Write for illustrated booklet N. 


CADILLAC AUTOMOBILE COMPANY, 
Detroit, Mich. 


\~ 


7" 


showing details. 
SUPPLEMENT, No, 1158. 
this office, ind from ail newsdealers. 


REVERSING STEAM TURBINE.—PAR- 
son’s recently perfected turbine for boats. Illustrations 
Contained in SCIENTIFIC AMERICAN 
Price 10 cents, by mail, from 


Ce EEE An aE REE EEEEEEEEEEEEEE 


A Universal Rotary 


ever made. 
easity as straight work. 
rule. 


all who know ita merite. 
and anyone can use it. 
tion, se nd for circular. 


Setting Pointer to Zero 


96 Lake St., Chicago, Ill. 


Pocket Measure 


It is the only practical all-around measure 
Measures curves of all kinds ag 
As aimple as a 
In fact it is simply a revolving rule, 
‘A time and brain-saver that ia praised by 
Accurate, 
For detailed desc.ip- 


STECKENREITER MF6. CO., 


EVANS 


Will Make Hair Grow. 
This app 
force a healthful circulatio n. 


growth where live follicles e: 


give satisfaction within thirty days. . 
For full particulars address 


x 


Fullerton Bldg. 


VacuumCap 


liance will massage the scalp, and 
It will sto 

hair from falling out and restore @ normal 
ist. We re- 
fund the full purchase price if it does not 


EVANS VACUUM CAP CO., 
St. Louis, Mo. 


| PRINT MY. OWN CARDS 


Press, $5. 
Money saver. 
Big profits printing for others. 
Write 
for catalog, presses, ty pe, paper, etc., to 


factory, The Press Co., Meriden, Conn. 


Circulars, newspaper. 
Larger size, $18.00. 


Type setting easy, rules sent. 


50 YEARS’ 
EXPERIENCE 


TrRavpeE Marks 
DeEsiIGns 
CopyRIGHTS &¢. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whetheran 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four month», $1. Sold by all newsdealers. 


MUNN & Co, 36: sroadway. New York 


Branch Office, 625 F St , Washington, D. 


Heating can for fruit or vegetables, ete., 

3s SS STOWE sas a w0kee bere Siete w ares 720,435 
Heel for footwear, safety, H. C. Karpen- 

BEC os bs ees es deine e eaiei aioe sale ee seas 720,440 
Heel seating machine, spring, B. E. Morri- 

SOM ois 55 ots 8 areca a etevaie Soares . 720,171 
Hinge, separable, R. G. - . 720,304 
Hinge, spring, W. J. - 720,116 
Hinge, spring, W. J. Keene.............. 720,254 
Hoisting or lowering material, apparatus 

for, Js Fs (Cook ccc eee eeee 720,329 
Horseshoe, C. Glaum ....... - 720,130 
Horseshoe, W. M. Dickey 720,409 
Horseshoe calk, detachable, A. Corcoran.. 720,115 


Hose clamp, F. Straub.................. 720,296 
Hose reel attachment, automatic, J. H 
COW, ys.srerg Se's perdu 23 sara oes a: she, a ae es wes aha 720,228 


Hose supporter, T. P. Taylor...... 720,193, 720,194 
Hose supporter clamp, M. B. Hammond.... 720,244 


Hotbed, W. S. Bodley . 720,318 
Hub, wheel, A. Schoth “720,185 
Hydraulic apparatus, automatic, A. B. Law- 

EOE sass s cede a sis see be 'spacs Hee ow gabe sete ee 3 720,162 
Hydraulic machinery, apparatus for auto- 

matically regulating the supply of 

water under pressure to, L. Lacoin.. 720,261 
Hydraulic power machine, G. W. Shem.. 720,494 
Illuminating prism structure, F. 


L. O. 
z - 720,386 
- 720,184 


Wadsworth 
Insulator, H. R. Sargent 


Iron. See Sad iron. 

Ironing table, L. O. Kelly................ 720,033 
Knife, EF. White ............. ++ 720,202 
Knitting machine, H. C - 720,405 
Knitting machine, Dodge . 720,514 
Ixnob attachment, B. W. Norton 720,056 


Knockdown house, 


Hagedorn... 2.06 2.0wae wes tek cnc as aenenye.t 720,344 
Labeling machine, Ik. C. H. Strasburger.. 720,295 
Lamp, electric arc, H. Baggett = 720,312 
Lamps, ete., globe holder for arc, J. J. 

W000. 2. os eet cee cae cee eee eens 720,306 
Lantern, signal, Moore & Lewis........ 720,271 


Lantern slide shifter, magic, T. S. Barbour 720,099 
Lap robe or storm apron, roll, Keutscher 
& Auradou 720,260 


Latch, door, C. P. & F. E. Howard. .. 720,349 
Ledger, bank, E. Ford ............... . 720,414 
Level, R. W. Hodgins .................. 720,145 
Light rays, coloring screen for 

Schroeder & Lauffer ...............- 720,491 
Lightning arrester, J. P. Coleman 720,226 
Linctype machine, means for setting tab- 

ular matter in, T. Martin ............ 720,270 
Lithographic ‘or other purposes, manufact- 

uring artificial stones for, F. Heuber. 720,142 
Lock and latch, Rodney & Parkes........ 720,284 
Lock and_ latch, combined, E. More. -. 720,455 


Locket, W. H. Blaney 


720,317 
Logs, means for raising sunken, B. H. Har- 


WAG) eis eedsre seteeeiersioxate 5 a5 'd eeasttotaus eset ares OR cra 720,137 
Loom, automatic filling replenishing, E. S. 

WOO. siers. bse: 0 oie ials oo 0 as Baie ele aya gs ie ees 720,209 
Loom, multiple suuttle, L. E. Salisbury.... 720,181 


Loom pick ball holder or guard, J. Blanch- 


Otte: wanes ese tates ass 720,316 
Loom stopping mechanism, J. 
Cunnifl: aas eee feed states ea stds cede 720,117 
Looms, knife sled motion for pile fabric, 
Foes bes, RRGOM) ado Wise are ods purse shape aioe sb elshe 720,285 
Looms, tip support for automatic filling re- 
plenishing, E. S. Stimpson............ 720,189 
Looms, weft feeler for replenishing, T. 
MCAUlifhe - o.26 0:65 sted cad ieee od were ee ds 720,457 


Lowering persons or dead weights, appar- 


atus for, A. Wyss-Baumgartner...... 720,310 
Lubricating device for car axle journals, 

Harrison & Williams ................ 720,026 
Lubricating press, W. Michalk 5 -. 720,047 
Magnetic separator, J. MWirschweng...... 720,156 
Mail bag holder, D. S. Baldwin.......... 720,097 
Mail box, rural delivery, M. S. Norton.... 720,279 
Mandrel for conduit sections, R. W. Lyle 720,369 
Mast, automatically lowering, C. Schwane- 

DOCK) | as scsi th Ras b tale oes 3 5,5 8s Sas 720,074 
Match -safe, W. A. Patten.............. 720,060 
Matches, device for the ignition of slow, 

J. von der Bosch ............eeeeeeee 720,104 
Mattress filling, S. J. Stevenson.......... 720,292 
Measuring electric currents, means _ for, 

Gi NE. “Bastman, | 2ivesision td iscsi sd ade ee see 720,335 
Measuring vest, R. W. Grendon... 720,019 


Mechanical movement, J. E. Hausf 720.140 


Medicinal battery, F. Grimshaw..... . 720,020 
Metal atomizing apparatus, y 720,382 
Metals, etc., compressing, . 720,348 
Metals from their ores, recovering and sep- 
arating, H. A. Frasch................ 720,235 
Milk jar protector, R. E. Gatter..... . 720,341 


Mine ‘cage, D. F. +. 720,265 


Lepley........... 


Mine ventilator, D. F. Lepley. .. 720,264 
Molding apparatus, E. Cross...... . 720,408 
Molding machine, R. Campbell ....... .. 720,220 
Monolithic construction, Lyon & Berle.... 720,165 


Moth bag, self sealing, S. L. MecMillan.. 720,461 
Motive power engine, H. Paysan... 720,479 
Mowing machine, J. W. Latimer 720,262 
Napping machine, H. S. Greene... .. 720,018 
Newspapers, etc., machine for folding, 

wrapping, addressing, and _ assorting, 

Ib: 2A; “AGNEW? “n.d eines eee ind cee eds 720,212 
Nut lock, B. Tucker ...... -720,505 


Oil burner, C. W. Sievert. 
Oil can, R. P. Hardy ...............62.- 
Oil from seeds, apparatus for automatically 


720,495 
720,424 


extracting, A. B. Lawther ............ 720,532 
Ore separator, Emmons & Miller - 720,338 
Ores, reducing, M. Ruthenburg 720,490 
Pails, ete., attachment for, F. P. Mahon.. 720,041 
Paper bags, manufacturing square _ bot- 


tom, W. A. Lorenz 720,366 
Paper, device for holding loose or remov- 

able sheets of, R. G. Whitlock...... 720,548 
Paper feeding apparatus, E. J. Hallberg 720,243 
Paper feeding machine, Fuchs & Fisher.. 720,546 
Paper, manufacture of, W. T. Armistead. 719,982 
Penholder, pen ejecting, B..B. Goldsmith... 720,236 
Perforating machine, J. W. Hedgepeth.... 720,425 
Phonograph vibratory membrane, V. L. 

Gaede: 2 ile e ceca ee Sacen tine Se eee oye ee 720,127 
Piano player tune sheets, perforation spac- 

ing device for automatic, A. S. Seville 720,075 
Pick, mining, G. T. White..............05 720,203 
Pipe, apparatus for making butt 

Po Patterson. 0.656 66.003 608 sa iee eases 720,061 
Pipe, apparatus for the manufacture of 

butt weld, J. H. Matheson ............ 720,046 
Pipe connection, L. G. Collins........ .. 720,407 
Pipe coupling seal lock, R. D. Tittle.... 720,196 
Pipe covering, steam, S. W. Curtiss...... 720,003 
Pipe joint, sheet metal, J. B. Wallace.. 720,538 
Pipe, manufacture of butt weld, J. 

720,045 


eson 
Pipe wrench, 0. 0. Storle................ 720,385 


Pipes with sand, mechanism for packing, 

C. R. MeNibben ........ 0. eee eee eee ee 720,053 
Pitman connection, J. L. Taylor 720,192 
Placket closure, L. W. & S. M. Luellen.. 720,450 
Planter, corn, H. P. Adams... 720,211 


Planter, corn, T. Adams 
Platinum contact substances, 


720,391 


regenerating, 


Krauss & Von Berneck.............. 720,361 
Plow, ( R. Davis............ .. 720,118 
Plow, W. T. Ellis ........... -» 720,412 
Plow attachment. E. Marsalis. . -» 720,458 
Plow fender, J. J. MeManmon............ 720,173 
Pneumatic despatch system terminal, Ash & 

Woltman . 720,395 
Pocket = case, 720,467 


- 720,225 
720,446 
720,089 
720,025 


Pole or post anchor, I. is 
Peol table return ball attachment, P. 
Portable bath. (. H. York..............4. 
Post brace and anchor, J. H. Harhold.... 


Potato digger, R. J. Thompson.......... 720,503 
Poultry or birds. self locking leg band for, 

C2. Ge SHUG) ic..26 ie oes alee esis esa 720,286 
Preserving device, T. L. Martin 720,043 
Preserving jar, M. E. Perley.............. 720,471 
Preserving jar, vacuum, Giles & Gray...... 720,129 
Printer’s base and attachments,. T. Wensel 720,387 
Printer’s base clamp, T. Wensel ........ 720,388 


Printing or other machines, sheet separat- 


ing and feeding mechanism for, Fuchs 

C.D) <p (:) 1c) aa 720,547 
Printing, paper bags and wrapping paper, 

apparatus for, Purdin & Haskins...... 720,481 
Printing press, G. H. Pierce.............. 720,064 
Printing press, C. R. Culley.............. 720,331 


(Continued on page 14) 
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2,000,000 
Sold in 12 Years 


Booklets mailed free 


$ 
3 
i 


i 


OIL--SMELTER--MINES 


Dividend-Paying Mining, Oil and 
Smelter Stocks, Listed and 
Unlisted, our Specialty. 


DOUGLAS, LACEY & CO. 


Bankers & Brokers, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 


66 BROADWAY & 17 NEW ST.. NEW YORK. 


Booklets giving our successful plan for realizing the large 
intereat and profita of legitimate miuing, ofl and 
smelter investments, sub. blanks, full particulars, etc., aent 
free on application. 


leeeeececeeeececeeecececeS 


it’s a Guarantee of Quality 


The Andrew B. Hendryx Co. 
New Haven, Conn., U.S. A. 


eecececececese 


= 


Ghe SUN 


ture, including 
Price, 


SUN 


COMPANY, 


$40.00 


Typewriter No. 2 


Built on standard principles 
with superior advantages. 


A revelation in every fea- 


TYPEWRITER 


239 B’way, New York. 


YOU ARE EASY 


If you need a carpenter to help yourepair your roof with 
Warren’s Natural Asphalt Stone Surfaced Roofing 


Warren Chemical & Mfg. Co., 


Has 2 inch 
lap edge. 


on the market. 


not require painting. 


The best and most. ser- 
viceable prepared roofing 
(tis dur- 
able, fire-proof, and does 


: a Comes ready to lay in 
rf Tolls containing 108 sq. ft. 


172 Broadway, New York 


Engineerin 
And By Mail § 


An opportunity to 
gain, at home, many 
of the educational 
advantages of a 
resident technical 
school 


Instruction 
under 
Supervision of 
Members of 


Faculty of 
Armour 
Institute of 
Technology 


Correspoxdence Courses in 


Electrical. Mechanical, Locomotive, Stationary, 
Marine, Civil and Sanitary Engineering, Navi- 

tion, Aychitecture, Mechanical and Perspec- 
ive ‘awing, Sheet Metal Work. Textile 
Manufacturing. Also 40 Sbort Special Engi- 
neering Courses. 


In addition to their regular instruction payers, 
students in full Engineering Courses are fur- 
nished a Technical Reference Library_(in ten 
volumes) as a help in their studies. Catalogue 
sent upon request. 


American School of Correspondence 


Armour Institute of Technology 
Chicago, Illinois. 


er on fire exti 


CONTROL OF FIRE.—VALUABLE PaA- 


SCIENTIFIC_AMERICAN 


uishment. 


KLIP-KLIP 


KLIP-KLIP CO., 563 So, Clinton St. 


tion. Acomplete n 


or child. Silvers 
nickel-plated, 


price if your 


SUPPLEMENT 1134. Price 10 cents. For sale by 
Munn & Co. and all newsdealers. 
The Pocket 
Manicure < 


Trims,files,shapesand 
cleans, and keeps the 
nailsin perfect condi- 


nan- 


icure for man, worpan 


teel, 
Sent 


post paid on receipt of 


dealer hasy’ t it 25 C 


Rochester. NV. Y. 


<a 


For Men who Must Know 


and must keep their facts up to date, in compact, 


convenient form, there is just one invaluable work : 


EDITED BY 


Harry Thurston Peck, Ph.D., L. H. D., Professor in Columbia University. 


Da..iel Coit Gilman, LL.D. President of Johns Hopkins University (1876- 
1902), President of Carnegie Institution. 


Frank Moore Colby, Il. A., Late Professor in New York University. 
(Assisted by Nearly 200 Eminent Editors and Contributors) 


You Ought to Know and Own 


the only New Encyclopedia in English. New census figures, new inventions, 
new discoveries, new facts in the sciences and arts, new classification, abundant 
cross-references, the perfection of methods for convenience, the highest standard 


of accuracy. ew in its Entirety 


THEODORE HOUGH, Biological Dept. Massachusetts Institute of Technology, 
Boston, Mass., says: 
“The NEw INTERNATIONAL is exactly what I have long desired in an encyclopedia, and I 


cannot say more in commendation of the work than that it gives exactly what it professes to 
give in the preface. In my own Department of Biology I can judge critically of the accuracy 


and comprehensiveness of its articles. 


They are all that can be desired in this respect.” 


Profusely Illustrated 


Thousands of illustrations in the text, and hundreds of full-page 
plates in black-and-white and in colors, form an invaluable feature 
putting the NEw INTERNATIONAL on a par with the great Ger- 


man Encyclopedias. 


trations, names of contributors and 
our 


Special Discount to Those Who 


Subscribe Now 


Maps showing latest data, statistical 
charts and tables, supplement the text fully. 


Send For Sample Pages—FREE 


Showing type, methods of treatment of the subjects 
specimen plates of maps, colored and 


with our Little-at-a-Time Payment Plan 


DODD, MEAD & (0, 


372 FIFTH AVENUE 
NEW YORK 


© 1903 SCIENTIFIC AMERICAN, INC. 


lain, illus- 
escribing 


DODD, 

MEAD &- 

COMPANY 

New York 

Please send, witb- 

out cost to me, the 
sample pages of the 


New 
International 
Encyclopedia 


containing descriptions, sample 

pazes, colored iliustrations. maps 

and information regarding dis- 

. count and little-payment plan for 
SCIENTIFIC AMERICAN readers. 


NAME... .cccscccccccrcccccccscccccccccsccscscose 


POSt Offce...ocecseccsccecccccccccvccsccsseeee: sereeee 


144 


Scientific American 


FEBRUARY 21, 1903. 


Valuable Books! 


et F 
REVISED and ENLARGED EDITION 


The Scientific American 


Cyclopedia 


Notes and 3 
15,000 Receipts. 


Queries. %* 
134 Pages. 
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 


This work has been re- 
vised and enlarged, 


900 New Formulas. 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 

eneral reader. It should 

ave a place in ever 
home and workshop. 
circular’ containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 

e 


1901 APPENDIX. 
Price, bound in cloth, $1.00 


DIES 


THEIR CONSTRUCTION AND USE 


For the Modern Working of 
Sheet Metals. 
By JOSEPH V. WOODWORTH 
Octavo. Cloth. Very Fully Illustrated. 


Price $3.00 Postpaid. 


This book is a complete treatise on the subject 
and the most comprehensive and exhaustive one in 
existence. A book written by a practical man for 
practical men, and one that no diemaker, machinist, 
Loohmaker or metal-working mechanic can afford to be 
witbout. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use, are sbown, and 
their construction and use described in a clear, practi- 
cal manner, so that all grades of metal-working me- 
chanics will be able to understand thoroughly how to 
design, construct and use them, for the production of 
the endless variety of sheet-metal articles now in daily 
use. 


FoiTION 
Eorton 


PERIA 


A Complete Electrical Library. 
By PROF. T. O°CONOR SLOANE. 


Aninexpensive library 
of the best books on 
Electricity. Put up ina 
neat folding box, aa 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books. as follows: 


Arithmetic of Electrici 
188 pages, $1. 
Electric Toy Maki 140 
pages, . 7100 
How to Become a Suc- 
cessful Electrician, 189 
pages, .... . $1.00 
Standard Electrical Dic- 
tionary, 682 pages, $3.00 
Electricity Simplified, 158 
page... | $1, 
A valuable and andispensable addition to every library. 
Our Great Special Offer.—We will send prepaid 
the above five volumes, handsomely bound in bluecloth 
with silver lettering, and inclosed in a neat folding box. 
as shown in the illustration, at the Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 


Five volumes, 2,800 pages 
00 and over 450 illustrations. 


JUST PUBLISHED 


HARDENING, 
TEMPERING, 
ANNEALING 


and 


FORGING OF STEEL 
By JOSEPH V. WOODWORTH 
Author of ‘‘DIES, Their Construction and Use.’’ 


Octavo. 280 pages. 200 Illustrations. Bownd in Cloth. 


PRICE, $2.50 


A new work from cover to cover, treating in a clear, 
concise manner all modern processes for the Heating. 
Annealing, Forging, Welding, Hardening and 
Tempering of steel, making it a book of great practi- 
cal value to metal-working mechanics in general. with 
special directions for the successful hardening and tem- 
pering of all steel tools used in the arts, including milling 
cutters, taps, thread dies, reamers, both solid and shell, 
hollow mills, punches and dies, :nd all kinds of sheet 
metal working tools, shear blades, saws, fine cutlery, and 
metal cutting tools of all description, as well as for all 
implements of steel, both large and small. In this work 
the simplest and most satisfactory hardening and tem- 
pering processes are given. 


READY MARCH ist, 1903. 


Modern Machine 
Shop Tools 


Their Construction, Operation and Manipue 
lation, Including Both Hand and 
Machine Tools. 


By W. H. VANDERVOORT, M. E. 
Large 8vo. 5%6 Pages. 673 Illustrations. Bound in Cloth. 
Price $4.00. 


An entirely new and fully illustrated work, treati 
the subject of Modern Machine Shop Tools ina 
concise and comprehensive manner. Special care has 
been taken to eliminate ail matter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a mode. 
rate price. 

The work is logically arranged ; the various handand 
machine tools being grouped into classes, and descrip- 
tion of each is given in proportion to their relative m- 
portance. The illustrations represent the very latest 
tools and methods, all of which are clearly described. 
Each tool is considered from the following points: 
FIRST—Its construction, with hints as to its manu- 
SECOND. at es ti 

a —Its operation, proper Manipulation and care. 
THIRD—Numerous examples of work performed. 


(2 Full descriptive circwlars of abou u i 
Fiat deses aa i if 'e books will be mailed 


MUNN & CO., Publishers, 


. 361 BROADWAY NEW YORK. 


Scenographic apparatus, E. J. Austen...... 719,986 
Scraper, chopper, and cultivator, combined 

eotton, L. MOOre. 3.05 634 fk eeenn S 720,272 
Scraper, soil, GN. Perry.... .. 720,176 
Screw cap, A. R. Pritchard..... + 720,380 
! Secondary battery, F. Buchanan 720,321 
Self heating can for canned goods, G. S 

TEwett Ve sade sates raeaslavdee asieantett 720,434 
Shearing machine, C. M. Palmer.. - 720,469 
Ship’s log apparatus, electrical, T. F. & |. 

Te SsBWAIKGN, 3's.ca ning’ Sracevaes de eet 720,508 
Shirt bosom, C. L. & L. B. Kretschmar.. 720,160 
‘Shoal water indicater, F. EK. Forster..... 720,015 
Shock loader, J.B. Schuman....... . 720,383 
Shoe paste applicer, W. R. Smith . 720,079 
Shovel attachment, W. TT. Spi . 720,500 
Show case, C. BFL Kade... oe... eee eee . 720,032 
Show case, R. Mancha....... . 720,452 
Shutter fastener, E. I. MeIntyre.......... 720,459 
Signaling apparatus and system, E. E. Cle- 

TON Good eve cacy Ss OSes Moe SE OOO See T 719,999 
Silo, E. W. Gilbert. ............. . 720,419 | 
Skirt fastener, D. J. Hanptman. 720,250 
Skirt waistband, M. A. Ormsbee 720,468 ; 
Slack adjuster, F. K. Howard.... « 720,147 
Smoke consuming apparatus, furna < 1 

Ce SCOUTS 68 oo cee cieee ieee eG ie ee leed ene 720,229 | 
Snap hook, A. L Hines. 720,429 
Snap hook, double safety, J. S. Mugg.... 720,050 
Snap hook, swivel, S. Phillips............ 720,378 
Soap manufacturing apparatus, J. Schwech- 

TOT creole diate tere) sie casera teibears ara ete seerans ote 720,535 
Soles and heels of boots or shoes, wheel 

for smoothing the edges of, P. Du- 

DIOSSIS) 25 ieee repose ooo ledieiere dee ere wie wie tele ae 720,009 
Solidifying and excavating the soil and con- ! 

structing tunnels, C. Sooysmith....... 720,384 


Se Seidener ¢..eissc sie be ties week woe ese iets 720,188 
Steam boiler, G. A. Kennedy.. .. 720,153 
Steam boiler, sectional, P. Wied . 720,205 
Steam engine, D. F. Lepley.............. 720,263 
Steam or other pressure chembers, means 

for closing, P. Kirgeis................ 720,155 
Steam trap, IE. A. Adams .. 720,091 
Steam trap, R. H. Thorpe -- 720,195 
Sterilizer, R. Kny ....... +. 720,159 
Sterilizer door, J. Brucker.....:.......... 720,107 
Sterilizing case for pocket thermometers, 

O. H. Ellbrecht ........... ce eee e eee 720,234 

Stopper. See Flue. stopper. 
Stove, blue flame oil, G. W. Ferdon...... 720,123 
Stove gas burner, C. F. Wilson..... « 720,303 
Stove, lamp, C. R. Sandvig. 720,182 
Stove plate, L. W. Brown. 720,401 
Strainer, W. Lewinski..... «. 720,365 
Street sweeper, D. Pike........... . 720,474 
Stropper, automatic, A. C. Gaynor........ 720,417 
Suspenders, H. C. Hine.......... 720,521, 720,522 
Swing attachment, G. S. Kerr............ 720,034 
Switch device, L. Horinko...... .. 720,523 
Syringe, hot air, J. I. Richards... - 720,071 
Syringe, hypodermic, J. N. Ranger........ 720,381 
Tannin extracts, making decolorized, G. 

INION KS fries cele o cities o sisieans Salondie Sates ha 720,157 
Teaching the golf swing, device for, S. 

CU Mor eek Serko See a ckanls each alo tr tees 720,406 
Telegraph receiving tape, chemical, P. B. 

Delany. hes ge hes ees 720,233 
Telegraphy, P. B. Delany 720,004 
Telephone protecting device, G. R. Bonham 720,103 
Telephone system, E. E. Clement.......... 719,998 
Telephone transmitter, F. S. Tucker..... 720,085 
Tellurian, E. P. Gram..................-4 720,017 
Tent, portable pleasure, C. U. Krieg, Sr.. 720,445 
Thill coupling, E. Atterby. 719,985, 
!Thill coupling, A. Paul 720,280 
Threshing machine conveyor, J. R. Harrison 720,249 
Tire tightener, McMaster & Kean........ 720,174 
Tobacco cartridge, FE. G. Dexter... ++ 720,007 
Tobacco press, H. Nestestu...... . 720,463 
Tool, combination, T. D. Millea... . 720,168 
Torpedo for submarine mines, F. Bauduin. 720,101 
Toy gun, J. B. Popenhagen................ 720,478 
Track brake, H. D. Deshler................ 720,005 
Train staff systems, ring and pouch for 

high speed, T. H. Patenall............ 720,057 
Trammel, C. M. Van Horn..............- 720,507 
Transplanting machine, vegetable, J. H. 

Carroll cesicdesecese tecinine Wee hte Ua hate dae ware 719,995 
Traveling table, continuous, J. Ingleby.... 720,149 
Trolley and brake for aerial railways, M. J. 

DONG Ry) 2 Scere aetna nei aes aah sotene 720,333 
Truck bolster, G. HH. Goodell............-5 720,239 
Turbine, compound steam, H. F. Fullagar 720,415 
Twine cutter, Knowles & Dickson. .. 720,158 


Printing press sheet delivery mechanism, 

WW SSe-THUSONS aster tate ene ets te 720,355 
Projectile, armor piercing, R. A. Hadfield. 720,242 
Projectile fuse, G. KE. Fiedler............ 33 
Propelling mechanisin, boat, D. I. 

Pulp digester lining, S.A. Leavitt K 
Pulping machine, I. LL du Pont.... .. 720,379 
Pump, H. M. Chase .. 720,112 
Pump lubricator, 3 . 720,516 
Pump, oil, CG. W. . 720,121 
Pump, oil, C. Hirsch 720,251 
Pump operating device, + 720,322 
Punch, 0. D.) Woodbury.......... 0. eee 720,309 
Rail joint,) J. Nelly..... . 720,358 
Rail joint, C. A. Snider................0. 720,498 
Railway, electric, I. M. shle. 19,983 719,984 
Railway, electric, Murray & Van Vleck... 720,273 
Railway fusee projector, W. C. Beekwith.. 720,397 
Railway rail stay, Laas & Sponenburg.... 720,362 
Railway switch, VW. Quintal.......... + 720,067 
Railway switch, A. Youngblood 720,090 
Railways, mechanism for rewoving ice and 

snow from the conducting or third rail 

of electric, F. V. Winters........ + 720,208 

Range finder attachment, R. J. Sheehy + 720,076 
Ratchet wrench, J. W. Muskett « 720,373 
Razor, safety, G. W. K 720,360 
Register. Sco Cash register. 
Rein support, J. SS. Jones.... cc. cece eee 720,438 
Renovator, pneuwatic, J. S. Thurman.... 720,083 
Ribbon holder, G. DP. Sehmidt.......... . 720,287 
Ribbon winder, W. <A. Ilayes.. 720,141 
Rolling mill feed mechanisin, S. V. Huber 720,353 
Roofing, metallic, G. Huth................ 720,030 | 
Rotary engine, R. B. Chritton - 719,996 
Rotary engine, D. J. Bliss................ 720,102 
Rotary engine, J. W. & R. M. Anderson.. 720,393 
Rotary engine, J. L. McMillan - 720,469 
Rotary engine, J. C. Wharton... + 720,542 
Rubber, machine for coating fa 

D8 Ae, POaree irae s.cataye'e aleve fla aie parece Beale 720,281 
Running gear, C. W. Petro - 720,177 
Sad iron, E. J. Hansen..............200e 720,518 
Saddle for harness, auxiliary, H. Rittel... 720,178 
Safe protecting means, G. W. Craig 720,330 
Safety pin, R. P. Brown........... « 720,106 
Salt grainer, H. L. Hildreth.............. 720,143 
Salting machine, automatic, J. W. Gheen. 720,128 
Sash fastener, G. Simpson................ 720,496 
Sash lock, automatic, A. W. Adams . 719,981 
Sash, reversible window, P. E. Loree..... 720,164 
Sausage stuffer and lard or jelly press, com- 

-pbined, M. J. Vogler.......... cece eee 720,301 
Saw, R. H. Benner.... - 720,313 
Saw set, G. Mossholder 720,172 


Speaking tube mouthpiece, W. Cartwright. . 720,110 


Speech receiver or transmitter guard, S. J. 

Bal ard): 3 20354.5 5 5. ciacs sho/steios ops Brace teste - + 719,987 
Spinning frame, ring, CC. E. Lovejoy.... 720,268! 
Spring for furniture, ete., W. Bursch.... 720,108 
Sprocket wheel, CC. Keyser...........006 720,442 . 
Square head, T, IH. A. Rounds. + 720,179 
Stack knife, J. O. Byro..............0008 719,992 
Stacker, pneumatic straw, Robby & Rumely 720,486 | 
Stamp mill, W. S.. MelXinney............ 720,054 
Starehing machine, L. Ioffmann.... 720,146 
Stave cutting machine, F. T. Brown...... 720,400 


Steam, apparatus for measuring the flow of, 


Type, M. F. Benton.. 


720,314 
Typewriter carriage, L. 


+ 720,219 


Typewriter platen, C. . Peterson.... . 720,062 
Typewriting machine, G. B. Webb.... - 720,302 
Typewriting machine, F. W. Hillard..... 720,520 
Umbrella rib and stretcher joint, A. S 

MOTIONS 8555555 jars so Seaceyeseeenee oe agi hare waieral eet 720,537 
Undercut gate, F. V. Hetzel... - 720,428 
Valve,. W.. Ss “Poole: is25 ose craic ov ones 720,477 
Valve, antifreezing compression, P. Haas.. 720,022 
Valve arrangement for locomotive or other 

engines, relief, A. Spencer ........... 720,499 
Valve, check, W. B. M. Bashlin.......... 720,100 
Valve, pressure controlling, A. . Com- 

BtOCK nes diese ecsene coos areas sisvelale «eee 720,000 


(Continued on page 145) 


i 


1903 Model now ready, with many new and desirable features. 
Wood Wheel, 3}4-in Double Tube ‘Tires, Longer Wheel Base, 


More Powerful Air-Cooled Engine, Wider and More Comfortable 
Folding Front Seat easily carrying twoadults, Price $1,200. 


RECORD FOR 1902 


18 in the New York-Boston Reliability 
in all the other contests. Three hun- 
1 all parts of the country, testifying 
‘ air-cooled motor and the many other 
on this car. 


talog and Testimonials. 
New York and Chicago Shows. 
LE CO., Springfield, Mass. 


JFFICE, 152 West 38th St. 


mal Automobile & Manufacturers Co., 
St., San Francisco, Cal. 


A BOON IT} 


The acknow 
Potter’s Spri 
ciener, durabil 
serviceability. -_ _._ 7 --.u2. 2 oe ee te 
est grade carriages and wagons. Morgan 
Potter, Fisbkill-on-Hudson, N. Y., U. 5. A. 


. ° ee . ope 
Quality-Simplicity-Practicability 
These are the three important points studied in the 

manufacture of the widely celebrated 


CRESCENT SAFETY RAZOR 
The quality is as 
<=. i 


AAUUUA DD 


THE FAY & BOWEN MARINE MOTOR 


is a revelation to those who have used others. Reliable, safe, 
durable and easy to operate. Remarkable speed control. 
Best of all, it starts when you startit. No handle or crank is 
used. Our patented igniter is absolutely unique and always 
vnstant and positive in action. It is really the only perfect 


sured f rom the fact 
that the blade is 
forged from the 


an O and satisfactory igniter. 
CRESCENT finest English Raz- Motors complete from 14% to 25h, p. ready for installation, 
or Steel, tempered We also build handsome launches with motors installed and 
fr a “hh by an improved ready to run, SEND FOR CATALOGUE. 
Process. The— sin FAY & BOWEN, 85 Mill St., Auburn, N. Y. 
SAFETY Razor he ease with which 


Ce a the bladecan bead- |, , : 
ca src Wee justed for shaving |": he Gasoline 
practability is that every part is interchangeable and | New.. on ra Automobiles 
xtra blades are guaranteed to fit. Sample by registered eee 
mail tor . 


will first appear at 


New York Automobile Show, January 17 to 24, 
at Madison Square Garden, 


and at 


Chicago Automobile Show, February 14 to 21, 
at Coliseum Building. 


SOUTHINGTON CUTLERY CO., Southington, Ct., U. S. A. 


200 Egg Incubator 
For $ | O= 


The simplest, most perfect incubator made in 
the world. This isa new one at a remarkably 
low price. It is an enlargement of the famous 


WOODEN HEN 


and made as thoroughly good as any incubator on 
the market. It will hatch 
every fertile egg, and stand 
up to regular usage 


ain 


Ghe CONRAD MOTOR CARRIAGE CO. 
1411 Niagara St., Buffalo, N. Y. 


A Good Boiler 


Means satisfaction in running a 


& well as the most steam Automobile. For Quality, 
costly. Workmanship and ciency 
Write for free they are unequaled. Boilers for 
catalogue with 14 heavy trucks a specialty. Get 
colored views. , our Catalog. 


GEO. H. STAHL, Steam Carriage Boiler Co. 


Quincey, Ill. 
119 W. 1st St., Oswego, N. Y. 


°200,000 : 


% FIRST LIEN ® 
PREFERRED STOCK 


Magnolia Metal Co. 


Subject to Prior Sale 


Preferred as to Assets. Cumulative as to 
Dividends. Dividends payable semi-annually, 
April 1st and October rst. 

Common Stock, $1,000,o0o0o—Shares $100 each. 
First Lien Preferred Stock, $200,o00o—Shares 
$100 each. Full Paid and Non-Assessable. 


Two Thousand Shares of Preferred 
Stock Offered at Par 


KS 


FAC-SIMILE BAR OF MAGNOLIA METAL 


This stock is being issued for the purpose of increasing the working capital, and 
thereby enabling the company to extend its business and largely increase its profits. 

The business was established in 1886 and has steadily grown during the last sixteen 
years, until now it has assumed very large proportions, and enjoys a large trade through- 
out North and South America; with offices and factories at New York; Chicago, Montreal, 
New Orleans and San Francisco; branch offices at Boston, Philadelphia and Pittsburg; 
agencies at all principal distributing points; besides a large corps of traveling men. 

For a numker of years the business was confined almost entirely to the manufacture 
and sale of Magnolia Anti-Friction Metal, a specialty well known to the mechanical 
world, and largely used by railroads, steamship lines, irom and steel mills, and manufac- 
turing concerns of all classes. During the past two years the company has added to its 
output other grades of babbitt metals, as well as white metals of every description, includ- 
ing solders, type metals, casting metals. etc., etc., for wHich the demand is enormous. 

The Magnolia Metal Company owns valuable patents, and its trade-mark rights cover 
all of North and South America, and average net earnings of the business during the 
past five years have been largely in excess of the sum required to pay dividends on this 
issue of Preferred Stock. 


Full particulars, including Prospectus and Report of Chartered Accountant, 
on application. Address all communications and make checks payable to 


Magnolia Metal Co., Executive Offices, 511 West 


13th Street, New York City. 
Boston, Chicago, Pittsburgh, Buffalo, Philadelphia, Montreal, New Orleans, San Francisco. 


© 1903 SCIENTIFIC AMERICAN, INC. 


FEBRUARY 21, 1903. 


Scientific 


American 


Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


The Best on the Subject in the Language. 
FOURTH REVISED AND ENLARGED EDITION. 
RECENTLY (1902) PUBLISHED. 

A COMPLETE TREATISE ON 


The Electro-Deposition of Metals. 


Comprising Electro-Plating and Galvanoplastic Opera- 
tims, the Deposition ot Metals by the Contact and Im- 
mersion Procesges, the Coloriug of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric ‘Hlements, Dynamo-Electric Machines, Ther- 
mopiles, and the Materials and Processes used in every 
Department of the Art. From the German of Dr. 
George Lanegbein. With additions by William T. 
Brannt, editor of “The Techno-Chemical Receipt 
Book.” Fourth edition, thoroughly revised and much 
enlarged. Ilustrated by 160 engravings, 8vo, 590 pages. 

Price 84.00, free of postage to any address in the world ; or 

By express C. O. D. to any address in the United States, 
OE einai ear 6 rto, giving the full Table of 

circular 0, pages quarto, gi ‘a. 
Contents of this splendid book, with specimenis of the illus- 
trations, willbe sent free of postage to any one in any part 
of the world who wiil surnish us with his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut 8t., Philadelphia, Pa., U.S.A. : 


ELECTRICAL ENGINEERING 


TAUGHT BY MAIL. 


Write fer.aar:Free Illustrated Book. 
*sCAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
Ivstitute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 28d 8t. New York. 


LEARN PROOFREADING, 


If you possess a fair education, why not utilize it at a genteel 
and uncrowded profession paying $15 to $35 weekly? Situations 
always obtainable. We are the original instructors by mail. 


HOME CORRESPONDENCE SCHOOL, Philadelphia 


AN ENGINEER’S LIBRARY. 


An absolute Encyciopexdia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 


HANDBOOK ON ENGINEERING. 
By HENRY C. TULLEY. 

Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent anywhere on receipt of price, $3. - 
money back if dissatisfied. 900 pages. 400 fine. illustra 
tions, Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. . 

H. C. TULLEY & CO., 
1060 Wainwright Bldg., St. Louls, Mo., U. 8. A. 


STUDY ELECTRICITY $j.50 


by an effective and cheap method. I giv 
you 287 pages of studies, 95 diagrams and illustrations, | 
20 tables and complete system of questions and an- 
swers. All bound in book form for @1.50. Complete 
course giving you a practical working knowledge of 


electricity in allits branches. Remit today. 
Gi 


THE ACME PUBLISHER, R. 1018, 153 La Salle 8 


Hang Your Electric Light on a 


Two Balls Adjuster 


and place it or takeit just where 704, want it. 
Raise and lower your light at will—all with 
automatic adjustment. For full description 
send for our Pamphlet No. 30. 


THE VOUGHT-BERGER COMPANY, 
La Crosse, Wis. 
Beat 


Squabs Pay £2! 


Easier, need attention only art of 


time, bring big prices. Raised in one 
month. ttractive for poultrymen. 
farmers, women. Send - for EE 


F 
BOOKLET and learn this immensely 
rich home industry. 


Plymouth Rock Squab Co..14 Friend St, Boston, Mass. 


POYYER AIR DUM Por oF ue 


°. MALTBY 
MORES Ne i CLINTON ST.BROOKLYN NY. 


Scientific American 
Building Monthly 


NEW VOLUME NOW READY 


VOL. 34-JULY to DECEMBER, 1902 


A Monthly Magazine of Domestic Architecture 
Sumptuously Illustrated 


276 Illustrations Six Covers in Tint 146 Pages 
Bound In Boards Price, $2.00 prepaid by mall 


The Thirty-fourth Volume of the ScCrENTIFIC 
AMERICAN BUILDING MONTHLY more than maintains 
the high standard established by this valuable Maga- 
zine. Its “Talks with Architects”—contributions by 
the leading architects of the day; its editorial discus- 
sions of. important subjects relating to domestic archi- 
tecture; and its many specialized Departments make it 
Ore useful and most valuable publication of its 

in 


TALKS WITH ARCHITECTS 


“A Talk oh House Fittings,” by a sanitary.expert. 
Mr. Frederick 8. Lamb on ne icipal Art.” Mr. 
F. Wellington Ructstuh!_on “Sculpture for the 
Home.” Mr. Charles M. Lehean on “Op ortuni- 
ties for Decorative Art.” Mr. William Martin 
Aiken on the “ City, Architect.” Mr. Percy Griffen 
on “Small Houses.” 


EDITORIAL ARTICLES 


in Gheap. Fouges” “Walls and Wall Treatment.”. 
“The Arts and the House.” “ The Country House.”. 
“How the Architect Helps the Home.” “How 
the Householder Helps the House.” 


DEPARTMENTS. ; 


“ The Garden.” “The Household.” “Sanitation.” 
“Stable Lore.” ‘The City House.” “Civic Bet- 
terment.” “Country Life.” “The F 
Protection.” ‘“'The Country House.” 
Problems.” “Heating Talk.” “Fk 

“House Suggestions.” ‘Wall Papers.” 
Kitchen.” “New Books.” “Legal Notes.” “New 
Building Patents.” “ Publishers’ Department.” 


The SCIENTIFIC AMERICAN BUILDING MONTHLY 
contains each month photographs and plans of dwellin 
houses. gardens, country estates and buildings of mod- 
erate price, together with a cover beautifully printed 
in tint. The illustrations are all made from photographs 
taken expressly for the Magazine and are printed with 
every advantage of the printer’sart. The plans which 
accompant most of the illustrations present a complete 


synopsis ¢? «acl: -abject and are a unique feature of 
this valus: Ma—uzine. Careful and concise descrip- 
tions aceos “any <ach illustration. The illustrations 


Include phut.ernpis Of exteriors, interiors and details, 
views of gz: dens snd ornamental adjuncts to the house. 
Noe ie is spared to make this Magazine the leading 
riodica) «.¢ ts class and of the utmost practical value 
O its reade:s. 
For Sale by 
MUNN & CO., 361 B’ way, New York City 


and all newedealers 


-| Wrench, N. Larsen 


Telephonic apparatus, 


Valve, pressure relief, J. Nageldinger..... 720,375 
Valve, straightway, E. M. Erdman...... 720,012 
Vault, portable burial, B. F. Lockwood..... 720,163 
Vehicle controlling gear, motor, J. Q. Chase 720,404 
Vehicle, motor, C. L. Haase, Jr.......... 720,241 
Vehicle wheel, R. E. Jeffery.............. 720,253 


Vehicles, adjustable seat for two-wheeled, 
A. JOWNStON 2... cece e cece eeeecees 

Ventilator.’ See Mine ventilator. 

Vermin destroyer, J. M._ Phillips........ 


720,524 
720,282 


Vessel, metallic shipping, Nelson & Christ- 

DESO TT 0) «61 OY Of 
View outtit, R. R. Whiting 720,204 
Wagon, dumping, E. M. Sandy 720,183 
Washboard attachment, D. E. Van Gilder. 720,506 
Watch, stem winding and setting, C. Kuen- 

(2) res eee Par ea ite kom 720,258, 720,259 
Water closet, P. Haas..............0.e0e- 720,021 
Water gate, W. D. Wilson. +. 720,207 
Water heater, D. E. Smoak.. «+ 720,497 
Water tank mold, P. Mansan..... . 720,371 


Water tube boiler, W. M. Jackson........ 720,356 
Weigher, automatic, J. R. MHarrison.... 720,248 
Weighing machine, J. Marshball............ 720,042 
Weighing or packaging machine, W. H 

ODIO sides ea ie aie ereie's bse es ee eee 720,008 
Welding compounds, manufacturing, P. Ver- 

VICE: cicieccials .6 Sie Wisi eles were ocialeieere ested ese 720,300 
Well fishing implement, oil, Smith & Piggott 720,078 
Wheel, C. Miller ...... cee cece esse eeeee 720,048 
Winding drum, collapsible, A. C. Mill 720,169 
Windlass and winch, combined, H. D. Van 

Doorn 720,197 
Windmill, J. Henderson 720,427 
Windmill regulator, M. E. Lawrence. 720,161 
Window fastener, McVoy & Sullivan 720,462 


Window screen, D. G. Elges............ 


720,120 
Windows, etc., protector for, J. N. Ferg 


BOD! Lee arsine Vicia sae soared eselace adele eels «- 720,124 
Wire working machine, - C. Mills. «» 720,170 
Wood splitting device, G. Eiden..... . 720,010 


wiaia inieishie-o:eie'eso. 56 «+ 720,530 
Wrist plate lock, H. Weber.............. 720,540 


X-ray tubes, automatic regulator for, W. 

S. Andrews ............. eccccccccces 720,095 

DESIGNS. 
Bottle, F. Schilling ..............4. 36,226, 36,227 
Brushes, etc., back for, O. Leigh.......... 36,222 
Brushes, etc., back for, Dickinson & Leigh. 36,223 
Button hooks, etc., handle for, O. Leigh.. 36,221 
Chair, rocking, E. L. Brown.............. 36,224 
Spoons, etc., handle for, Crees & Court.... 36,220 
Vehicle body, A. L. Riker.......ceeeccees- 6,225 
TRADE MARKS. 


Baking powders, acid ingredients for, Lay- 
ton Pure Food Co............ceeeeeee 39,779 
Boots, shoes, and slippers, leather, C. M. 
Clapp Co. ..... eee e cece eee si acocelets ke 39,758 
Boots, shoes, and slippers, leather, J. W. 
GADDB: © osc n'e.0 octiecas shored: 0 0's Sele 8) 9's 00 sinaiee s 39,759 


Chemical compounds for certain named pur- 


poses, O. Porsch Chemical Co......... 39,765 
Chemical substance, effervescent, Alfred 

Bishop, Limited ................37,776, 39,777 
Electric light support, F. H. Stewart.... 39,786 


Eyeglass and spectacle frames or mountings, 
American Optical Co.......... 
Food, certain named _ breakfast, 
fadden. ..... cece ecceeeccccceecees or 
Food, flaked wheat, Hygienic Food Co..... 
Glass surfaces against the action of vapors 


or moisture, plastic composition for 

shielding, W. V. P. Gush............ 39,764 
Gloves, J. A. Wolf.......... cece eee eeeeees 39,755 
Leather and boots and shoes, certain named 

preparations for use on, Whittemore 

Bros. & CO. ...ceccccecccceeseccceeecs 
Leather, tanned, Leas & McVitty.. . 
Liniment, J. Lauro.............. ec ee eens 
Lotions, creams, cosmetics, and pastes, M, 

E. Hinchman ...............eeeeeeeeee 39,776 


Medicine for cure of certain named dis- 
eases, J. A. Christiansen 
Medicines for external treatment of dis- 
eases and irritations of skin, scalp, and 


face, . M. Harris ............ eee 39,769 
Metallic plates, American Pressed Steel Co. 39,796 
Mineral waters and _ crystallized mineral 

waters, Kalola Company .............. 39,784 
Mowers, lawn, Supplee Hardware Co...... 39,797 
Mushroom relish or sauce, table, G. L. 

PACQUIN © eo sas Sires e oe ais Bhs Bees ase areas 39,778 
Oils and seed products, seed, Proctor & 

Gamble Co. ..... cee ee cece cece cece eees 39,763 
Oils, cacao, Rocca, Tassy & De Roux.... 39,762 
Pajamas and night robes, Janowitz-Max- 

Well Co. .....c.cceceececccccceees 39,752 39,753 
Pianos, automatic piano players, attach- 


ments and parts, Wulschner Music Co... 39,793 
Pipe covering, certain named, Chicago Fire 

Proof Covering Co............ceceeeeees 
Powders, face, J. F. : 
Razors, J. H. Becker ........ 
Razors, H. Boker & Co.. 
Razors, S. Rahaim & Co 
Remedy for certain named diseases, 


Mfg. Co. 
Remedy, rheumatic, F. W. Fletche 
E. & H. Levy..........cc eee eens 


Ribbons, 
Roofing felt and roofing paper, Flintkote 
Manufacturing Co. .......cceceeeceeeee 39,785 
Salves, liniments, tonics, and bowel regulat- 
ing medicines, Dr. Blair Medical Co.... 39,768 
Sewing machines and sewing machine at- 
tachments and parts thereof, Singer 
Manufacturing Co.  ........eeeeeseeeee 39,791 
Shirts, collars, and cuffts, Bloch & Neuburger 39,754 
Silk, spun, Industrie-Gesellschaft fur Schappe 39,757 


Ricord 


Starch, laundry, Keever Starch Mnfg. Co. .. 39,782 
Steel, tool, Crucible Steel Company of Am- 
OPI CH iene’ s PAS aia aj asatele sid. ctetd aie wie a) a aro eta 39,792 
Stomach, bladder, and kidney cures, Co- 
lumbia Drug Co....... iS avbewie, 0 Sie aio shar eieye 39,775 


Stoves, C. Schmidt 


“Electric Gas ‘Lighting 
COs. Sse Biel are des aurea eto de ecole ee Baia hies 

Tonic, blood, L. H. Harris 

Vaccine virus, N. Crank.... 

Water, potable, F. G. Kune.......ccceeeees 39,783 


LABELS. 


“Brownsville Fruit Distilling Co.,’? for brandy, 
Brownsville Fruit Distilling Co......... 
“Cennum,’’ for a medicine, A. E. Poulsen.. 9,740 
“Chere-Amie,’’ for a medicine, Associated 
Drug) (COs. | ois s soe icin ees a esas 
“Emile Zola,’’ for cigars, W. Kauder 
“Golden Dwarf Celery Tonic,’’ for 
Dy. Bary 5005 ore, 0 scevs siacae divi isd, o Be a Wie Se aol 
“La Grata,’’ for cigars, S. C. Herbst Import- 
ING CO.” oie secon axes ee sess ea weak eaten 
“‘Mercerized Paint,’ for paints, J. J. Pearson 
“Scheetz’s Celebrated Bitter Cordial,’’ for a 
medicine, P. R. Hentz & Co............ 
“The Calendar Broom,’’ for brooms, 
Lawrence 7 
“Tri-Avena,”’ 


“Men’s Apparel,’’ 
DOLE 3G C5 is iieein aie 6 slo eiedie.acie e:eordetarw'n) arene 
‘Purity Did It,’’ for beer, A. von Cotzhausen. 615 


A printed copy. of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going For terms and further particulars 


address Munn & Oo., 861 Brosdway, New York. 


THE HARRIN DN AND KIN u RATING 


OF EVERY DESCRIPTION “4, FOR ALI. PUILPOSES 
FOR SCREENS OF ALL KINIDS. 


We Are Manufacturers 
of Complete Outfits 


for 


PROSPECTORS, EXPLORERS, 
CAMPERS, CANOEISTS, 
FISHERMEN and SPORTSMEN 


Whether you camp in the Polar Circles or m the 
Tropics, we can supply you with a suitable equipment, 
and give you expert advice on its use. 

Our 1903 Catalogue contains 160 illustrated pages of 
camp necessities, comforts and conveniences. It is 
worth a quarter, but will be sext free to readers of the 
SCIENTIFIC AMEKICAN sending for same to dept. I. 


ABERCROMBIE @ FITCH, 
314-316 Broadway, New York City. 


LS BOOKS 


A Man with a Message 


Millions of people always await 
the man with a real message. 
Dr. Stail has found it so. is 
books are already circulated in 
every land. 


275th thousand in English. 


They are being translated into 
mm several languages in Europe 
DR. STALL and two in Asia. 


THE SELF AND SEX SERIES 
has the unqualified endorsement of 

Dr. Joseph Cook Bishop Vincent 
Rev. C. M. Sheldon Anthony Comstock 
Rev. F. B. Meyer “ Pansy ’’ 
Dr. Theodore L. Cuyler Frances E. Willard 
Dr. Francis E. Clar' Lady H. Somerset 
Eminent physicians and hundreds of others. 


4 BOOKS TO MEN. By Sylvanus Stall, D.D. 
Wuat A Younc Boy OuGut To Know. 
Wuat A YounG Man OuGuT To Know. 
Wuat A YounG HusBanp OuGut To Know. 
WHAT A MAN oF 45 OuGHT To Know. 
4 BOOKS TO WOMEN. By Mrs. Mary Wood- 
Allen, M.D., and Mrs. Emma I". A. Drake, M.D. 
Wuat A YounG Girt OuGuT To Know. 
Wuat a YounG WoMAN QuGHT To Know. 
Wuat A YounG Wire OuGuT To Know. 
WHAT A WOMAN OF 45 OUGHT To Know. 
Br per copy, post free. Send for table of contents. 


1148 Real Estate ‘I'rust 
Vir Publishing Co. Pifiding, Philadelphia 


FERNO GAS HEATER. 
Special Price, $1. 


Will Heat Your Room at cost 4 cent 
per Hour. Absolutely Odorless. 


J. BURKE, 3 Ann St., Upp. Astor House. 


Che Typewriter Exchange 


144 Barclay. St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

8.17 Wyandotte St., 
KANSAS CITY, MO. 

209 North 9th St.. 
ST. LOUIS, MO. 

636 California St., 


SAN FRANCISCO, CAL. 


We will save you from 10 
to 50% on Typewriters of all makes. Send for Catalogue 


THE BRIGHT WHITE LIGHT FOR 


MAGIC LANTERNS 


Also for Bromide Enlarging, Copying, Photo-Engraving. 
intensely brilliant, very portable, burns kerosene, costs 
lcent perhour. Send forcopy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 
WILLIAMS, BROWN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 


C OLD GALVA | [ lL ; N G protection to any kind of work to make it rust-proof even against aalt 


alr andsea water. Our Patent Process ls now in use all overthe ountry. Our licensees include U. 8. Government, The Standard Oll 
Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty bams. 
Sample and custom work done at our factory, 108-110 W. 11th St. Main Uffice, 348 Broadway. U.S. ELEOTKO-GALV ANIZING CO. 


Mathematicians Wanted 


The profession of actuaryship offers a splendid field 
for those possessing muthematical ability. as positions 
command $4,000 a year and over. Our course is prepared 
by leading actuaries and is under their supervision. 

Address 


HOME CORRESPONDENCE SCHOOL 
416 Walnut St., Philadelphia, Pa. 


SECTORLESS WIMSHURST MACHINE. 
—This article gives directions for making. 4 illustra- 
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for new catalogue. 


MODELS .2.onusne csvetonea specta Machicesy 


E. V. BAILLARD, Fox Bidg.. Franklin Square, New York, 


Save all the Spelter consumed in galvanizing by the hot process 
by using our Patent Cold Galvanizing Proveas, as the amount of spelter 
lost as droas in the hot process if used in our process will give suffi ient 


TYPE WHEELS. M 


ODELS & EXPERIMENTAL WORK. 
NOVELTIES ETC. ME! 


MALL BACHINERY, 
NEW YORK STENCIL WORKS 100 NASSAU ST W.Y. 


Model Machinery and Experimental Work. 
W. H. CRAWFORD, 194 Broadway, New York City. 


‘‘THIS BEATS NEW JERSEY.”’ 
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